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Sir ALFRED EGERTON, M.A., D.So., Sec. R.S. 

Professor of Chemical Technology of the University op London 


To 


His excellency the GOVERNOR GENERAL of India, New Delhi. 


Your Excellency, 

I have the honour to forward herewith the report of the review i^ Committee 
appointed, in terms of Government of India Resolution ^9-27(94)/46- 
E.III(A), dated the 5th August 1948, to examine the workin'g of the Indian 
Institute of Science, Bangalore. 

Throughout the whole of our enquiry we have been greatly indebted to the 
Secretary of the Committee, Mr, G. K. Chandiramani, Assistant Educational 
Adviser to the Government of India, for his able assistance in the preparation 
of the report in collaboration with my scientific Secretary, Mr. C. J. Burleigh. 
My colleagues and I take this opportunity of expressing our high appreciation 
of the manner in which they carried out their duties and assisted our relations 
with all concerned. 

We are also grateful for all the information and arrangements provided 
throughout our study of the affairs of the Institute by the Chairman and 
members of the Council; by the Director, the Registrar and the members of 
the staff of the Institute; and also by the students. To these and all those 
who have taken so much trouble to help us to acquire information which would 
be of service to us in our enquiry and to broaden our point of view we are in¬ 
debted and we wish to let you know how much we have appreciated their 
assistance. We are specially grateful to Sir S. S. Bhatnagar, F.R.S. and 
Dr. Tara Chand for their kindness in making arrangements for us. 

We also wish to say how very grateful we are to His Highness the Maha¬ 
raja and the Government of Mysore for their very generous hospitality and to 
Your Excellency and the Government of India. 


I have the honour to bp, 
Your Excellency, 


Your obedient Servant, 

ALFRED C. EGERTON, 
Chairman 
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liEPOBT or THE EEVIEWING COMMITTEE OE THE INDIAN 
INSTITUTE OF SCIENCE, BANGALORE. 


1. We, the members of the Reviewing Committee of the Indian Institute 
of Science, Bangalore, have the honour to submit our report, 

2. The Committee was appointed by His ExceUency the Governor-General 
as Visitor, in exercise of the power vested in him under Regulation 39(1) oi 
the Scheme for the administration and management of the properties and fundsi 
of the Institute. The Committee consisted of the following; — 

Chairman 

Sir Alfred Egerton See., R. S., 

Professor of Chemical Technology, Imperial College, London, 


Members 


Sir Ben Lockspeiser, 

Chief Scientist, Ministry of Supply, London. 

Dt. J. N. Mukherjee, 

Director, Indian Agricultural Research Institute, New Delhi. 
Secretary 

Mr. G. K. Chandiramani, 

Assistant Educational Adviser to the Government of India,, 
Ministry of Education, New Delhi. 

Financial Adviser {Part-time) 

Mr. Ambra Vaneswar, 

Accountant-General, Madras. 

3. The Terms of Beference to the Committee were; — 

1. To review the working and development of the Institute with speciat 
reference to the purposes for which it was founded and if any changes are 
considered desirable in the organisation or activities of the Institute for the 
better achievement of these purposes, to make recommendations accordingly 
with due regard to the Institute’s actual or reasonably augmehtable finan¬ 
cial resources; in particular— 

(i) to report on the progress made with the execution of the develop¬ 

ment plans already undertaken. 

(ii) to examine the work of each department and the library of the 

Institute during the last decade with special reference to: 

(a) the extent and quality of research work done, 

(b) the formation of sections and their grouping within various depart¬ 

ments, 

(c) the extent of co-operation and co-ordination amongst the vaxioua 

departments, and 

(d) the development of team work in research 

and to make recommendations in regard to the possibilities for further effective 
collaboration amongst departments and sections in their research activities.. 
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(iiij to make recommeiidatioiia with the object of increasing the quantity 
and quality of leaearcii work in regard to the selection of researcii 
staff and workers and to consider whether the guidance of students 
for iVi.Sc. degrees of Universities is a proper function of the 
Institute. 

(ivj to examine the extent to which researches in applied science have 
been canied out and utilised by industry; to consider the rules 
made in this behalf and to make recommendations for an elective 
liaison between the Institute and industry for the greater benefit 
of the country, as contemplated by the donor in his original 
-sclieme of Endowment. 

i(v) to review the work done during the war at the request df the 
Government of India and to consider how best the Institute can 
assist the Government in research mutters. 

(vi) to report on the adequacy or otherwise and the utilisation of <be 

existing scientific equipment and apparatus and to make recoiu- 
rnendations in regard to the provision that should be made for 
new equipment over the next three years. 

(vii) to consider the plans for expansion of the activities of the 

Institute, such as, the establishment of a Central Production 
Workshop, the reorganisation of the Aeronautical Engineering 
Department etc. 

(viii) to consider whether any revision of the pay scales of teaching staff 
is necessary. 

(ix) to review the financial position in the light of the normal revenues 

of the Institute for the maintenance of the old departments and 
the ad hoc grant for the new' departments; to consider the extent 
to which the original grant of the Government of India for the 
recurring expenditure should be enhanced, and to consider the 
advisability of augmenting the fee income. 

(x) to report on the w'orking of the Court, the Council and the Senate 

of the Institute. 

2. To advise generally on any matter, which in the opinion of the Com¬ 
mittee, is of importance to the Institute. 

4. Prior to the meeting of the Committee, a circular letter was addressed with 
the approval of the Chairman to all the members of the Court and the Council 
of the Institute inviting them to comment on the working and progress of the 
Institute during the period under review (1936-48). Their views were sought 
in particular with regard to the policy pursued by the Institute, and whether 
they considered it to be in accordance with the purposes for which the Institute 
was founded. A list of those who responded to this invitation is given in 
Appendix I. 

.'5, The Committee assembled at Bangalore on the 23rd August 1948 and 
'during the course of its review obtained the views and statements of eminent 
scientists and educationists, members of Council, the Director, the staff, past 
and present students of the Institute, through correspondence, personal inter¬ 
views and informal discussions. Appendices II and III give lists of persons 
consulted. 

6. The Committee had discussions with the Senate and the Council at 
their meetings arranged on the 2nd September and the 6th September 1948 
respectively. It also visited the Hindustan Aircraft Factory on the morning 
of the 30th August 1948. Members of the Committee also visited a number 
■of other factories. 
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7. The institute authorities supplied the Committee with the following 
papers: — 

(i) Historical Note on the origin and development of the Institute. 

(ii) Notes of Heads of Departments on the progress and work of the 

DeiJartments during the period under review. 

(iii) List of students who qualified during 1937-48 for (1) Associateship 
of the Institute, and (2) M.So,, Lh-D., and D.Se. degrees of 
universities. 

(iv) Court Proceedings 1938-1948. 

(v) Council Minutes 1937-1948. 

(vi) Pinanoe Committee Minutes 1938-1948. 

(vii) Joint Committee Minutes 1,941-1948. 

(viii) Annual Reports 27th to 38th (1935-1947). 

(i.'!;) .Budgets for 1946-47 and 1947-48. 

(x) General Infonnation Pamphlet of the Institute, 

(xi) Regulations and By-’aws of the Institute. 

(xii) 4-Year Development Programme. 

(xiii) Memorandum on the Power Engineering Scheme. 

(xiv) 4-Year Aeronautical Engineering Department Development Scheme. 

(xv) Central Production Workshop Scheme. 

8. We had discussions with some of the Ministers and Officers of the Govern¬ 
ment of India on the organisation of scientific training and research in the 
country as a .whole, thus providing us with a valuable background for our 
deliberations on the character and future .development of the Institute. 

9. We inspected the various departments of the Institute, the Library and 
the Central Workshop and visited the Students’ Hostels and the Gymkhana. 

10. We take this opportunity of expressing our grateful thanks to all 
concerned for the kindness and courtesy shown to us and for the opportunities 
afforded us to get acquainted with the various aspects of the work of the 
Institute and the general development programme of scientific education and 
research in the country. 

STRUCTURE OP THE REPORT 

11. Our report is divided into four sections. 

I. General consideration and character of the Institute. 

IT. Organisation and administration. 

III. Review of the work of the Institute. 

IV. Pinaneial review. 

Section I gives briefly our appreciation of the place of science in India, and 
the relation of the Institute to scientific research and education. Para. 45 to 
para. 75 is the broad statement of the way in which we think the Institute 
ought to develop, both organisationally and academically. 

Section II commences with a general statement (para. 76 to para 84) of 
what we believe to be the general principles on which the organisation of 
research should he based. This is followed by detailed statements and re¬ 
commendations on the administration of the Institute. 

Section III gives a review of the work of the departments and the recom¬ 
mendations we make for the development of each. 
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Section IV gives a financial review and recommendations for balancing the 
budget. 

(Paras. 60 to 75, in Section I, summarise Section III, so as to obviate 
placing that detailed section ahead of Section II, 'vyhich would 
otherwise be the more logical sequence.) 

SUMMARY AND MAIN EECOMMENDATIONfi 
Character of {he Institute 

12. The character of the Institute has changed considerably during its life 
of some forty years, and we had to ask ourselves what its character now is. We 
concluded that the Institute has much in common with such establishments as 
Imperial College, London and the Massachusetts Institute of Technology. 
Having regard to the broad intentions of the founder and the probable needs of 
India during the next twenty years, we consider that the greatest benefit 
would accrue if the Institute would continue its development along the lines of 
a higher technological institute, its function being mainly post-graduate teach¬ 
ing and research. 

13. The Institute appears to have reached its present position rather fortu¬ 
itously, and we have the impression that its development has not been entirely 
satisfactory, and that it has not attained the status which it might have done. 
If our view as to the character of the Institute is accepted, a clear policy direc¬ 
tive should be given to that effect, and our recommendations have been drawn 
up to assist in guiding the policy on these lines. A proposed organisatioual 
chart for the Institute is given in Table 3. 

14. The Institute has greatly expanded in recent years, both in scope and 
size and several new developments of national importance have been under¬ 
taken. We recommend that the immediate poMcy should be one of consolida¬ 
tion, before new expansions are considered. We also recommend that the 
Institute should not duplicate undergraduate teaching of universities. 

Administration and anointments 

15. There appears to be insufficient distinction between the functions of the 
governing body in defining broad policy, and the function of the administra¬ 
tion of the Institute for executing that policy. It is important, also, to regu¬ 
larise the procedure by which the decisions of the various authorities are im¬ 
plemented. 

16. We have tried to outline the principles on which the Institute should 
be run, and have indicated the function and powers which the various organs 
of the Institute, such as the Court, Council, Senate, Director, and Heads of 
Departments should possess. 

17. In particular, we believe that the Council would be better able to fulfil 
the functions suggested if its scientific membership were strengthened. The 
post of Director should be filled with a permanent Incumbent as soon as possible 
and he shou’d be an eminent scientist, with a keen appreciation of research and 
have a capacity for leading men. The Senate should be encouraged to take 
initiative in executive action, and in crystallising views of policy to be brought 
before the Council. 

18. The future of the Institute, like that of all organisations, will depend 
largely upon the calibre of the men in the higher posts. We have, therefore, 
recommended strengthening of the selection committees, and have suggested 
revision of salary scales so as to attract and retain men of the highest level. 
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Work of the Institute 

19. A detailed examination has been made of the work of all the depart- 
monfs, and we have given consideration to the equipment and staff required to 
carry out our recommendations. In particular, we have recommended a 
Department of Applied Mathematics, the development of teaching in radio and 
radar, and tho creation of an Instrument Section. In addition to the new 
post of Superintendent Professor of Power Engineering, we have recommended 
a simi'ar appointment for the Departments of Chemistry. Particular atten¬ 
tion has been paid to the functions of new engineering departments in relation 
to the future needs of India. 


Amenities 

20. The students’ hostel, after completion of the new buildings will, we 
consider, provide reasonable accommodation for the present number of male 
students. The women’s hostel is, however, quite inadequate, both in accom- 
modatioii and recreational facilities. The growth of the new departments will 
demand additional accommodation. The recreational and sports facilities are 
good, but no longer adequate, even for the present numbers. The students' 
mess is also inadequate in size and kitchen facilities. 

Finance 

21. The Institute has been working at a loss during the three years ending 
•30 June 1948. The normal annual recurring receipts, excluding expansion 
schemes, of the Institute, were short of payments by 57,693 Eupees. The 
recurring expenditure relating to the expansion schemes during the same 
period showed a further deficit of 45,838 Eupees. 

22. For the 1948/9 Budget a gross deficit of payments over receipts on both 
normal and ad hoc grants is estimated at 1,12,000 Eupees. Detailed analy.sis 
■of receipts and expenditure are given in the financial review in Section IV of 
•our main report. 

23. Taking into account the eSeot of our recommendations on the finances 
■of the Institute we estimate that the total annual recurring expenditure for all 
•activities would be 25,81,000 Eupees. The total annual receipts of the Insti¬ 
tute are estimated at 16,69,000 Eupees. There is therefore a gross estimated 
deficit of 9,12,000 Eupees. We have indicated certain steps that might be 
taken for balancing the budget and placing the finances of the Institute and 
the accounting methods on a more satisfactory basis. 

MAIN EECOMMENDATIONS 

1, The Institute should continue its development as a higher technical 
institute (recommendation 45, also 46 to 55). 

2. The main recommendations on the development of the departments are; 

(a) Mathematics, establishment of a department of applied mathematics 

(recommendation 60). 

(b) Chemistry, creation of a chair of physical chemistry and of appoint¬ 

ment of a superintendent professor (recommendation 62 and 205 
to 209V 

(o) Radio and Radar, the department of electrical communication should 
concentrate on teaching radio and radar (recommendation 66 and 

287 ). 
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(d) Aeronautics, the aeronautical engineering department should widen 

its scope and coordinate teaching in other departments to provide 

a fuller course (recommendation 67 and 246). 

(e) Insirumentation, an instrument section should be established in .he 

department of mechnnical engineering and workshop (reeommen 

dation 68). 

(f) Information Bureau, the activities should be consolidated and con¬ 

siderably expanded (recommendation 74 and 270 to 277). 

3. The powers, functions and responsibilities of the various authorit.es- 
should be more clearly defined and procedure regularised. In particular. 

(a) Council should lay down broad policy. Its scientific membership 

should be increased (recommendation 90 to 95). 

(b) Director should have fuT powers for administration and should be 

an eminent scientist (recommendation 96 to 98). 

4 Selection Gommittees should be strengthened f reeommen dation 108 to 

111 ). 

5. Salary Scales should be increased (recommendation 117 to 123). 

6. Scholarships should be increased (recommendation 135 and 136). 

7. Student amenities should be improved and accommodation increased 
(recommendation 141 to 145). 

8. Means for Balancing Budget should include increased financial assistance 
to the institute (recommendation 297 to 299). 

SECTION I, GENERAL CONSIDERATIONS AND CHARACTER OF THE 

INSTITUTE 

BACKGEOUND T.0 THE WORK OP THE INSTITUTE 

24. Introduction. —At the outset of our inquiry into the working tiud 
development of the Indian institute of Science, we were impressed by the fact 
that a great change has taken place in India with the achievement of indepen¬ 
dence. There is too, the evident desire of the Central Government to secure 
the assistance of science in the fullest measure to solve India’s problems and to- 
develop her natural resources. We have, therefore, approached our task with 
this wider view as our background. The specific aims and objects of the Insti¬ 
tute shou’d also be considered in this liglit and should not be governed by 
former definitions when conditions were different. The original conception of 
the founder was sufficiently broad in outlook to embrace these changes. It is 
now necessary to make the fullest use of the Institute within the organisation 
of Indian science and technology as a whole, and we feel that he would have 
been the first to appreciate this. 

25. Considering the short time at our disposal, we have been afforded excep¬ 
tional opportunities to appreciate some of India’s essential materia' problems 
and have had occasion to learn by inspection and by discussion how these 
problems are being met, 

26. Conditions in India, —An overwhelming proportion of the population is 
actively engaged in agriculture or is working in industries dependent on culti¬ 
vated produce; at least 75 per cent are organised in village communities. 
Apart from the probabi’ity or desirability of a fundamental change in this 
economy, the principal factor in raising the standard of living in the near future 
will be an increase in the productivity per person within the village communities 
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and a balanced development of industry and agriculture. This will be achieved 
by assessirient and wise utilisation of natural resources, extension in irrigation, 
improvements of the soil and methods of cultivation, the provision of power, 
and the improvement of health standards and facilities for education. Too 
rapid a growth of population could wi-eck all attempts to improve standards. 

27. Application of Science .—While we recognise the importance of research, 
and the contribution which India is making in the advancement of fundamental 
Jaiowledge, we believe that her immediate need is an extensive application of the 
already existing knowledge and if this is done, much vrill be achieved. To this 
end it is necessary that the industries should have their own technical and 
research resources. As soon as possible, they should become independent of 
overseas licences and should manufacture goods of their own design by pro¬ 
cesses developed by themselves. It may lie said that only such a “design 
industry’’ is truly independent. One of the major contributions which science 
as a whole, and organisations like the Indian Institute of Science can make, is 
to assist industry in setting up their own laboratories, sujrplying them w ith basic 
information and well trained scientists and engineers, and encouraging them to 
do their own development work. Pilot plant experiments should normally be 
carried out in industry rather than in scientific institutions; this gives the manu¬ 
facturers knowledge and experience for running a full scale plant and teaches- 
them how to deal -wuth the difficulties of the proce.ss. 

28. The various sciences cun each make contributions to raising the standard 
of living; for example, aeronautical engineering, telecommunications andi 
metallurgy aid in the development of transport anl communications; geology, 
geophysics, chemistry, soil science, botany and zoology help to assess and', 
exploit the natural resources. We would stress the need for keeping in view 
all these aspects so that problems can be attacked with the whole armour of 
science rather than by the narrower mean.s of single purpose investigations. 
Great efforts are being made by many nations to improve standards of living, 
by application of science. As the world becomes more unified it should become 
possible for each nation to make its owm specific contribution to the common, 
weal; one nation getting help from another in those directions in which it is 
less fitted to operate; it should be unnecessary to repeat and to copy extensively 
what has already been achieved elsewhere. 

29. Development of Education and Research .—In order to bring science to 
bear on these problems, we are aware that many developments have recently 
taken place. A De])artment of Scientific Kesea.rch has been set up directly 
under the Prime Minister and the establishment of various National Laboratories, 
has commenced. The Commodity committees which have functioned for some 
time have established technical and agricultural research instit\ites and the- 
Central Government has also expanded other existing institutes and fouirhid new 
ones to deal with agriculture, forestry and fisheries. Boards have also been 
constituted to plan and assist the development of industry. 

30. It has been wiselv recognised that the new establishments cannot be 
effectively staffed uvdess provision is also made for higher scieT-itifie, technical 
and agricultural education, and an All-India Council for Technical Education 
and an Inter-Uiiiversities Board exist. We imdenstand that these two bodies 
have set up a joint committee to make recommendations for attaining uniform', 
and desirable standards of scientific and technical education. We particularly 
commend this action as it is very difficult to provide advanced training to a' 
group of students whose standards vary considerably and are not always satis¬ 
factory. We consider the attainment of a higher standard of University 
education of prime importance. A Scientific Man-power Committee, set up 
by the Government, has reported the need for more scientists and engineers and 
has recommended all-ronnd improvements and expansion of facilities for 
technical and scientific education. The Committee has laid due emphasis on 
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research and has recommended increased expenditure both in Universities and 
Besearch Institutions for this purpose. 

31. Of particular interest to our Committee is a recommendation of the 
Higher Technological Education Committee to set up four higher technological 
institutes on the general pattern of the Massachusetts Institute of Technology, 
one each in the North, South, East and West. We understand that a capital 
expenditure of over three crores of rupees and a recurring expenditure of 44 
lakhs for each institute is contemplated. It is planned that these institutes 
should be of an All-India character and should not duplicate s^recial facilities 
but in addition to certain basic subjects, should each provide a centre for the 
study of particular fields. 

32. The planned development is therefore considerable, but is in no sense 
incommensurate with the magnitude of the problem or with India’s resources 
of man-power and natural products. Nevertheless we recognise that some 
weakening of the structure may occur if too much is attempted in too many 
places at once. We understand that the present resources of first class scienti¬ 
fic man-power for staffing higher institutions are very limited and if too 
many such centres are established simultaneously, none could be staffed ade¬ 
quately and the general level of technical education and research would be 
lowered. If a considerably increased number of trained peisomiol is required, 
it is much more economical and quicker in result to expand existing facilities 
than to eistablish new ones. It would seem advisable, therefore, to concentrate 
the valuable resources, both of men and materials in the development of fewer 
establishments for advanced training and resenrcli and, wherever possible in 
existing establishments, and so to build centres of the highest level. Only 
such ostablishment.s can train rn^'n of a high onlibro capable of filling posts of 
responsibility. 

33. We understand further that the emoluments offered to scientists by the 
Government divert quite a number of first class men engaged in higher education 
and research. While we recognise that Government must have the best 
scientific advice, we feel that the demands of training and research should not 
be prejudiced by considerable difference in prospects. Wherever yiossible advice 
should be taken from scientists without diverting them from their exdsting posts. 

34. We feel compelled to mention, however, that quite a number of cases of 
unemployment among young scientists have been brought to cur notice and 
that many students appear to have a feeling of alarm at their prospects of 
employment. There is always a demand for first class, experienced senior 
scientists and engineers, but this should not be taken as a, criterion foi' estimating 
the need for new graduates, W’e strongly urge that the number of students 
trained should be correlated as far as possible with, the need for each category 
so that all graduates are reasonably assured of good prospects. 

35. Character of the Institute. —The Indian In.stitute of Science has tiow 
existed for nearly forty years and, as may be expected, has developed a character 
.and tradition of its own. W^e believe that the Institute can be of the greatest 
service if this character is fully understood and fostered rather than if it js 
attempted to force the Institute into conformity with some new' policy. Accord¬ 
ingly we have compared it with various types of institutions of scientific 
and technological research. 

36. The following may be considered: 

(a) Universities —in which new knowledge is developed by study and 
research at all levels and in which learning is acquired. 

((b) Institutions for advanced research or higher studies —wdiere research 
and studies on a high level are undertaken in a very limited number 
of narrow fields. 
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(c) Higher Technological Institutes and Colleges —where study and 

research is carried on in both fundamental and applied sciences, 
with particular emphasis on postgraduate work. 

(d) national Research Institutes —Government controlled establishments 

for investigations of problems relating usually to one branch of 
science and technology, 

(e) Technical Institutes and Polytechnics —where teaching is given in 

industrial and technical subjects on a practical level, often in 
preparation for routine tasks. 

(f) Industrial Research Institutions —where research is carried out co¬ 

operatively into the problems of an entire industry or w-here 
investigations are carried out as a research service for the benefit 
of particular firms at their own request and expense. 

37. The Indian Institute of Science might have developed into one or other 
of these types, particularly (b), (c), (d) or (f) but there can bo little doubt that 
it has developed the character of a higher technological institute described in (c). 
It has endeavoured to limit its- teaching to a postgraduate level but it must be 
recognised that in some sections, for instance, Electrical Technology, the actual 
level of training is undergraduate, even though it is imparted to graduates (see 
also para 54). 

38. The development and character of the Institute has much in common 
with such establishments as the Massachusett Institute of Technology and 
Imperial College in London. Since its early times the Institute has pjrovided 
instruction in electrical technology, and possessed active postgraduate depart¬ 
ments in the fundamental sciences (chemistry and biochemistry;. Later, both the 
fundamental and applied science departments were expanded hy the establish¬ 
ment of a research section in physics and of instruction in aeronautical engineer¬ 
ing, metallurgy and internal combustion engineering. The importance of social 
science as a service to engineers has also been recognised. 

39. In order to show the similarity in range of subjects studied, the main 
departments of the Institute and those of Imperial College, London, are given 
in Table I. 


TABLE I 


Imperial College, London 

Indian Institute of Science, 
Bangalore 

Mathematics and Applied Mathematics . 

. Nil. 

Physics ...... 

Physics. 

Astro-physios Teclinioal Optics. 

Meteorology ..... 

. Nil 

Inorganic and Physical Oheniistry . 

Inorganic and Mineral Chemistry (inehid- 
ing physical chemistry). 

Organic Chemistry .... 

Organic Chemistry. 

Botany— 

Plant Physiology .... 

. '\ Biochemistry. 

Biochemistry .... 

./ 

Zoology— 

Applied Entomology 

. Nil. 

Civil Engineering ..... 

.I Power Engineering. 

Mechanical Engineering 

. Vlnternal Combustion Engineering. 

Electrical Engineering .... 

./ 

Tele-commnnioations .... 

Electrical Communication Eng. 

Aeronautics ... 

Aercnautica. 

Chemical Technology .... 

. Chemical Engineering. 

Chemical Engineering 

Fuel Technology 

Applied Physicf 1 Chemistry 

Mining ...... 

. Nil. 

Metallurgy ..... 

. Metallurgy. 

Ooology ...... 

. NU. 

Oil Technology, 
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40. In several countries these higher technological institutes have had an 
immense effect in producing technical advances both by their research work and 
by the rnen they trained. They provide centres of research in applied science 
and those fundamental disciplines on which applied science is mainly 
dependent. They train students in engineering subjects including 
electrical, aeronautical, communication and power and emphasise practical 
experience so as to prepare men capable of undertaking industrial development. 
In these fields their researches are very active and usually have the object of 
ass,Lsting industry. Similarly teaching is given and research i,s carried out in 
mathematics, chemistry, physics, biochemistry, metallurgy -uri other sciences. 
These subjecds are pursued both for their own sake and to give a service to the 
engineering faculties. Being active centres of research, the teaching v\’hioh 
such institutes impart to their students is particularly alive and suited to train¬ 
ing research workers. 

41. Present position .—The Institute has an established position. It has 
been a centre in which research work has been accomplished and valuable per¬ 
sonnel has been trained. Nevertheless, we have gathered the impression that 
its development (do.scribed in Section III) has not been entirely satisfactory. 
The reasons for this state of affairs are complex but we have attempted to deal 
with them faithfully and the recommendations we make in this report will, we 
hope, suggest how the development may be guided on more satisfactory lines. 
Throughout, our main object has been to be constructive. 

42. Before making recommendations ior the development of the- Institute,, 
we must refer briefly to its financial position and to the expansions \vliich have' 
recently taken i)lace, 

43. Finance .—Since 1930 the Institute has had a more or less regular income' 
of approximately Us. 6 lakhs per annum. This has been barely adequate tO' 
meet the salaries and working expenses and has seldom made it possible to offer- 
conditions which attract the best men cither in India or from overseas. Very 
little has been spent on new equipment and replacement of depn^cinted and. 
obsolete apparatus and only special grants have made recent expansion possible. 
Indeed many of the researches have depended on si)ecial finances from the 
C.S.l.R. and other bodies. 

44. Recent Expansion .—Since 1943 through the special BUi)poit of the 
Central Government of India, most departments have been somewhat expanded 
and departments of Aeronaiitical Engineering, Internal Combustion Engineering, 
Metallurgy and Social Scdeiice, have been set up. A department of Power 
Engineering is in the course of being equipped. When this programme Is 
complete the capacity of the Institute, both for teaching and research, will be 
materially increased. Its character will be more balanced Fmd it should be 
able to fulfil some of the needs for higher technological education recognised by 
the All-India Council for Technical Education. 

415. Recommendations for the Developm.6nt of the JnsUtuie .—Having regard 
to the remarks in the early part of this report and the activities and develop¬ 
ments in various parts of India which are being carried out or planned, we 
recommend that the Institute should be developed as a higher technological 
institute. It should function as a centre of 

(i) postgraduate and specialised training 

(ii) fundamental and applied research 

(iii) information to the Government and industry 

(iv) both fundamental and applied sciences as described in para. 40. 

46. When such an All-India establishment is planned for South India, the 
Institute should be taken into consideration. Its activities and help to industry 
could also be usefully correlated with the development of natural resources in 
South India. 
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47. Many facilities, both in building and equipment, are already available 
at the Institute and while some initial expenditure would thus be saved, new 
capital investments would ensure that the institute is equipped on a high 
standard commensurate with its position in India. 

48. Fofttgraduci'^e Standard .-—There is no special reason why the Institute 
should provide undergraduate training; indeed we consider that this would 
weaken its effectiveness. The limited high-grade staff at the Institute should 
be allowed to concentrate their work on research and postgraduate training. 
In the existing circumstances it is particularly desirable not to weaken the 
structure by duplicating the undergraduate teaching of universities and colleges. 

49. Reneare.h .—We would advise that the Institute should Sfiecdalise in 
certain fairly prescribed fields of research so that it becomes the chief centre for 
research in those subjects in India, and, we hoyie, the world. This is iiot only 
necessary for effectiveness and economy, but because it is difficult to find 
sufficient really first rate men if the range of subjects is too wide or if the study 
of everything is attempted everywhere. The organisation of the Institute 
should be such as will conduce to this end and we shall deal with this in Section 

n. 

.dO. Except in the case of national emergency or to meat temporary needs, 
it is not desirable that ad hoc worh should be undertaken hy any department 
unless it fits specifically into their scheme of work. Such investigations are the 
normal functions of industrial laboratories. 

151. Autonomy.—The effective w'ork of the Institute will depend on the 
avfilability of sufficient financial resources, yu'csumably mainly from the Central 
(lovornment, and it may be exj)c'ct«d that the Government will then wish, to 
exercise a greater measure of control. We strongly urge, however, that within 
the general framework of (lovernnieiit policy the Institute should retain its 
autonomy an l should not be entirely controlled by any one interest. It is 
common experience that eon.siderable scientific and organisational freedo.m is 
necessary for the healthy function and development of higher teaching and 
research establishments. We would point out that it is the practice of govern¬ 
ments in other countries to allow considerable freedom to research establish¬ 
ments they control. 

52. Financcfi .—In order to function effectively and to maintain its position- 
in the scientific world it is nece.ssarj' that the Institute should be finuTicially 
secure and be able to develop freely. The four principal needs are! 

(a) Adequate salaries anl conditions in order to attract and retain men 

of the highest calibre, both from India and if need be, from cver- 
eeas. 

(b) Working expenses enabling departments to pursue their v.airk w’thout 

handicap. 

(o) Eegular capital expenditure to -keep the equipment, apparatus and 
buildings of the Institute up-to-date. 

(d) Adequate financial assistance to needy students enabling them to 
pursue their work without being distracted by pecuniary worries. 

53. Adminsion and teaching .—The Institute should admit only gradu.-ites 
above a certain standa.rd. Until such time as the universities produce, as a 
rule, students of sufficiently high grade and who cati undertake research, some- 
tests of admission and preliminary special training in the departments may be, 
necessary (see qiara. 127). 

54. In order to maintain the character of the Institute teaching' should be- 
restricted to two levels, firstly, postgraduate instruction for research students; 
and secondly, undergraduate instruction to graduates in some subjects for which 
no adequate training facilities exist elsewhere. One would normally expect 
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-that the latter teaching should cease as such facilities became available, but it 
is recognised that in certain subjects the needs of India are so great that even 
after this happens, training may need to be continued at the Institute for some 
time. 

55. Statud of the Institute. —The Institute has a. number of departments 
engaged in applied science and also has active departments in the mois 
fundamental sciences of chemistry and physics. Some departments give formal 
Diploma courses while others concentrate on research, and their students work 
for Associateships, Fellowships and university degrees. Some degree of co¬ 
operation exists between departments whereby one will give an instructional 
service to the students of another and we consider that this is economical and 
j)romotes mutual assistance. 

50. Some doubts have been e.xpressed as to tlio status of the Institute and 
of its conferments, particularly if it is recognised as a Higher Technological 
institute, hut this should in no way lower its standing. The reputation of the 
Institute in the past, both in .India and abroad, has rested on the^ work done by 
the members of its staff and the quality of its Associates and .fellows and we 
urge that adherence to this principle is the right way to enhance the standing 
of the Institute. It may take some little time for ali^ autlioritics and 
industrialists to appreciate this point of view but ultimately it will bring the 
Institute and its students more credit than merely b\' attempting to raise its 
standard artificially by eiiarter or executive statement (sec para. 126). 

57. In order to make its work more generally appreciated, we suggest that 
the Institute should inaugurate the custom of opening each department for 
inspection on annual “open days”. Benefit is likely to accrue if this is made 
widely known so that the Instituto is visited by people from industries and 
universities. Such practice has lately been adopted extensively both in England 
.and in America (see para. 138). 

58. Recent Expansion schemes and Supplementary dcvelopmenfs.-^Tietore 
■considering the developments of the various departments, it is necessary to 
review briefly the recent programme of expansion as mentioned in para 44. 
Additional staff, equipment and buildings are being provided for some of the 
old departments and entirely new departments (Metallurgy and Internal Com¬ 
bustion Engineering) are being set up. A largo, separate, comprehensive 
scdieme is in progress for the establisliment of the Power EnicneeriTU’: Deoart- 
Tfleni- which will include the heavy engineering section of the Electrical 
Technology Department. Apprehension has been expressed tliat tlie rate of 
expansion has been too rapid. Difficulties have been experienced as a result of 
a considerable increase in the cost of buildings and equipment since the time 
when the estimates were framed, and in some cases the expenditure has already 

■exceeded the grants. However, the expenditures, which have been made to- 
date, would ].argely be wasted unless the schemes already commenced were 
fulfilled, the buildings completed, equipped and staffed, and we recommend that 
adequate funds be made available for this purpose. The first necessity appears 
to be a consolidation of the new departments. 

69. There are. however, supplementary developments which are required 
for the benefit of the country as a whole and they will help rattier than hinder 
the consolidation of the other departments in the Institute, These include 
■developments in applied mathematics, aeronautics, radio and radar, instru¬ 
mentation working shop facilities and an information section. (Although detail- 
<ed recommendations are given in Section III, the development of the various 
departments will be summarised in the following paragraphs 60—74). 

60. Applied Mathematics. —Students coming to the Institute fromi different 
universities often require instruction in the different fundamental sciences to 
jbring them to a satisfactory standard. This applies particularly to the discipline 
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ot applied mathematics, a subject on which most departrrieats rec^uire seme 
assistance and the teaching of which would be in keeping with the character or 
the Institute. We recommend, therefore, that a Department of Applied 
Mathematics should be instituted which would give a service to the other depart¬ 
ments, both by teaching their students and by giving them assistance in their 
researches. In the first place, the department might consist of an Assistant 
Professor who should be a competent mathematical physicist particularly 
accustomed to applying mathematics to a wide variety of problems in physics 
or engineering science; and he might be assisted by two lecturers. 

61. Physics. —We thmk that of the departments engaged on fundamentals, 
the, Physics department is a good example of the way in which they should 
develop. Its work in crystal optics is advancing the subject and the depart¬ 
ment is providing people well trained in certain fields of research. We do not 
consider its fields too narrow, particularly in view of the recent establishment of 
a National Physical Laboratory. In the future it might develop towards low 
temperature physics and crystallography in relation to metallurgy and re¬ 
fractories, 

62. Chemistry. —We have reviewed the work of the various departments of 
the Institute relating to the chemical sciences. The character of the work of 
the sections will naturally depend bo a large extent cn the particular research 
interest of the Professors in charge, but so far as possible these should bear 
relation to the special needs and resources of India. At present there ore the 
following departments: Organic Chemistry, with a section for pharmacology; 
General and Mineralogical Chemistry, including physical chemistry and a section 
for fermentation chemistry and cytogenetics; Chemi.3al Engineering; and Bio¬ 
chemistry including food technology. Although interesting work is in hand, 
and we commend much of the work, the number of separate .subjects under 
investigation seems rather too unrelated in character, and these departments 
seem to be in need of some reorganisation. 

63. We consider that there should be three sep.arate departments for the 
three main branches of the chemical divisioti, organic, physical and mineral 
chemistry, and we recommend appointment of a professor of physical chemistry 
of first rate ability, versed in modern chemical theory under whose charge could 
come all the work which is being carried out in the field of physical chemistry 
high pressure reactions etc. The Nizam Professor of Mineral Chemistry would 
have charge of all work relating to the study and development of Indian mineral 
resources. One of these three professors should be made the superintendent 
p.rofessor. 

64. Chemiaal Engineering and Biochemistry .—The Department of Chemical 
Engineering will need to be strengthened by the appointment of the professor 
already sanctioned. All larger scale chemical experiments involving plant 
operations should be relegated to his care and should be carried out in co¬ 
operation with the other chemical departments and sections. The Department 
of Biochemistry has suffered from the absence of the Professor and we consider 
that the department should no longer remain without a head. We consider 
that the proper place for the Sections of Pood Technology, Fermentation 
Chemistry and Pharmacology is within the Biochemistry Department although 
co-operation with the Organic Chemistry department in the case of pharmacolo|y 
and the Department of Chemical Engineering in the case of food techriologv is 
desirable. 

6.5. Other sciences.—Other basic subjects such as botany, geologv and zoology 
are not studied at the Institute and in view of the provision elsewhere we would 
not advise their establishment at the present time. Although plant physiology 
soil science and agricultural chemistry are important subjects for research iri 
relation to India’s needs, it is understood that these are cared for elsewhere 
and need not be made part of the Institute’s objectives. 
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66. EierArical Engineering .—The old and established engineering depait- 
inents are those of Electrical Technology, and Electrical Communication, Both 
have concentrated on teaching, much oi which is, howe\’er, frankly of an under¬ 
graduate nature. Buch teaching has now become available elsewhere. To 
satisfy the growing needs of India, the heavy engineering section of the Electri¬ 
cal Technology Department now incorporated in the Power Engineering Divi¬ 
sion, should concentrate on training students for the rapidly expanding elec¬ 
trical industry and the Electrical Communication Department should concen¬ 
trate as soon as possible on advanced training and promotion of research in 
radio and radar and should I’ccniit mainly good physicists for this purpose. 

67. Aeronautical and Internal Combustion Engineering .—The Departments 
of Aeronautical and of Interuaf Combustion Engineering have been established 
recently and both are primarily engaged in teaching. In these fields, India’s 
immediate need is the availability of trained technicians, and these depart¬ 
ments must concentrate mainly on teaching for some time. One would 
expect the research usually associated with teaching to grow as the departments 
progress. Both should, however, give some degree of service to industry such 
as wind tuiine' experiments in the case of Aeronautical Engineering and provi¬ 
sion of test bed facilities by the Internal Combustion Engineering Department. 
This should be encouraged as it provides valuable experience for students. 
Alternative vnder courses in Aeronautics should be made available at the 
Institute by co-ordinating the services of the Departments of Aeronautical 
Engineering, Communication Engineering (Radio and Radar), Metallurgy and 
Internal Combustion Engineering. 

08. Instruvient Technology .—More and more, modem technology depends 
■on instruments and as no facilities exist in India for training, development and 
research in this subject, we consider the establishment of a section for this 
purpose would be of value now and would grow in importance. We therefore 
recommend that an Instrument Section should be estab'ished in the Depart¬ 
ment of Mechanical Engineering. A Lecturer in Instrument Design should be 
attached to the Mechanical Engineering Department and a section of the work¬ 
shop should be created for instrument construction. This would assist the 
departments in the development and construction of their own instruments. 

69. Worhshop .—The Central Workshop has been performing the dual func¬ 
tion of Iraining students, and giving a service to the Institute for fabrication 
and repairs. We consider that much equipment requires to be replaced and 
modernised. While agreeing that the Central Workshop will perform a service 
for the main requirements of all departments, separate workshop facilities may 
still ba needed in certain departments for their special requirement. 

70. Metallurgy .—An active department of Metalhirgy is probaVy in the 
best position to give immediate material assistance to industry in matters of 
alloys, fabrication, and standardisation of products, but it should not illcw 
itself to be over’onded in this respect. Industries should be encouraged to 
provide their own technical resources in their own laboratories, A National 
Metallurgical Laboratory has been established at Jamshedpur and is concen¬ 
trating on ferrous metallurgy. In view of the proximity of suitable minerals 
for light metals and an Aircraft Indusiry, we suggest that the department should 
devote itself mainly to the study of light alloys and their fabrication. 

71. Humanities .—A Section, . at present entit’ed Economies and Social 
Sciences, h.as recently been set up and w© agree that it can give a valuable 
service to students who will later fill posts of responsibility. A full study of the 
subject is not, however, in conformity witK the character of the Institute. 
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72. At some date in the near future when the new developinents at the 
Institute ha-ve been effectively consolidated, serious consideration should be 
given to providing students with opportunities for wider and more general edu¬ 
cation. A beginning has been made with the creation of the Social S.ciences 
Section but there may be added, opportunities for acquiring an interest in 
literary, historical and art subjects, so as to develop the breadth of view and 
general culture of the students who come from the Institute. Such provisions 
should not require much expenditure. 

73. Library .—The Library has given good service to the Institute and shou.'d 
develop so as to maintain and improve its standard for all new departments and 
subjects. We understand that it is one of the first-class libraries in India and 
that it is capable of some service to the whole of India. Expansion of its hold¬ 
ings and of its services for this purpose must depend on Government policy; it 
would in no way detract from its value to the Institute. 

74. Information Bureau .—A Technical Information Bureau has been estab¬ 
lished at the Institute and despite meagre facilities has done useful work and 
laid the foundation for a much enlarged service. If this is further developed 
it would greatly assist science and industry in the whole country and would 
also be'p to widen the contacts of the Institute. 

75. As a result of our recommendation we envisage that the structure of the 
Institute will be as shown in' Table IT. The staff structure suggested should 
suffice for a total number of 400 to 500 students working in the Institute. 





Research Assistants Librarian l Infonnation OflBcer 

(Lecturers (irade). 

1 Lecturer in European 
Languages. 

2 Heads of Sections a Research Assistants 
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SECTION n. ORGANISATION AND ADMINISTEATOH 

The needs of Besearch 

76. Having suggested that the Institute should be developed as a higher 
technological institute, and made consequential recommendations, we I'ow turn 
our attention to the problem of organisation and administration. But before 
we do so, we think it desirable to lay down a few general principles wh'.ch those 
who organise and administer should bear in mind. Creative work cannot be 
produced by direction or executive order, but research becomes active and fruit- 
ful*Tf certain conditions are created and fostered. It may be said that a uniform 
policy for teaching or research cannot be laid down for all departments of the 
Institute, but that the policy for each will be determined by three factors: 

(a) the Head of the department and the research staff, 

(b) the subject, and 

(c) the present standard of knowledge of the subject in India. 

77. The promotion of research depends to a large extent on the character 
and calibre of the Head of the department, and the lines of research which are 
undertaken are determined primarily by his interests and that of his staff. 
The selection of senior staff therefor© requires the greatest care. Men should 
be chosen not only for their scientific effectiveness and reputation in their special 
field, but also for their qualities of leadership and ability to inspire others. 

78. The second principal need of a research department is continuity of 
policy, a feeling of security, and sufficient leisure and freedom from routine 
duties. Unless conditions and administration are stable, the trend of thought 
and work is broken and it may be several months or even years before the 
researches begin to progress again. Once a department has become established 
and settled in its work, interference should be avoided, and in administrative 
matters, the Head of the Dejmrtment and members of his staff should be given 
every consideration. There should be no uncertainty or delay in decisions in 
matters of staff or finances. For this reason, it is desirable that the organisation 
should be as simple as possible and that the day to day business should be 
carried on at the lowest possible levels and with the minimum reference to 
higher authorities. 

79. The Central Administration should serve, rather than control the depart¬ 
ments. Under such conditions the Director has, in addition to control, full 
scope to infuse activity into the departments, to promote co-ordination and to. 
give the Institute as a whole a feeling of effectiveness and confidence. 

80. Given a senior staff of the right calibre and proper working conditions, 
it may be expected that each department will develop a char.acter and life of 
its own, with its several main lines of research, and will develop according to. 
the progress made in these. As problems arise new investigations are initiated 
and in time may lead to a new orientation. Such developments should be gtiided 
by the. Head of the department in consultation with his staff and should be 
influenced rather than controlled by the Administration and the recfuirements, 
of outside bodies, such as the Government or industry. In general, it is detri¬ 
mental to a department if it lias to undertake the investigations of specific 
sehemes ' which cannot be connected directly with its fields of specialisation. 
Such schemes detract from the general consistency of the work and tend to. 
make it fragmentary. The fact that an outside body is willing to pay for such 
rese.'irchos should not influence the Director or the [Tend of the Department. 
On the other hand, the financing of any part of rese.arch on lines which are 
appropriate, is of course desirable. 

81. It has been repeatedly suggested that more research shou'd be done for 
industry. We feel, however, that this should not interfere with the normal' 
work of the department, and that in many instances, much greater ultimate 
benefit would accrue to industry if they would set up their own testing and' 
research facilities, which would then look to the Institute for advice andl 



guidance. In a healthy and active department it is usual for the Head to 
maintain wide contacts with industrial and other scientists working in related 
lields. 

82. One would expect that the Director, Heads of Departmfents and other 
senior members of the staff, being eminent men and specialists in their 
subjects, would be in considerable demand for service on committees and 
councils which are engaged in the direction and control of science. The staff 
.should be oiieoiiraged to accept such appointments both because of the service 
they will be able to render to the country and knowledge and contacts which 
they will gain (see also para 139). 

83. Wlren teaching is active and professors and lecturers are abreast of 
developments in their subjects and able to give students the latest ideas, there 
arises a natural urge to conduct research and to investigate questions both from 
the teacher’s thoughts and the student’s enquiries or suggestions. Equally a 
certain amount of research work on the part of the staff is necessary to ensure 
that their teaching remains vital. If therefore the general conditions suggest¬ 
ed above are taken into consideration both teaching and research will gain. 

84. We believe that careful eonsideratioii of these general conditions and 
attention to the administrative changes about to be suggested, will do much to 
improve the atmosphere of the Institute, to raise the morale of the staff and 
the students, and to improve the quality of the work. 

Administration 

85. Ill the course of this review we have made several recommendations, 
which if accepted, will require consequential charges in some of the Begula- 
tions, Clarification is required in the case of others, and in the definition of 
the functior'S end powers of the various bodies and authorities. 

It appears that there is insufficient distinction between the function of the 
governing body to define broad policy and the execution of that policy by the 
administration. Unless these functions are clearly differentiated and responsi¬ 
bility allotted accordingly, any organisation becomes weak and confused, end 
the vitality of its staff is sapped. This separation of function should be made 
clear, beyond a doubt, in the Regulations. 

86. It is always beneficial to place a clear responsibility on those who direct 
and administer, and it is desirable that they in turn should delegate as much 
power as possible to those responsible to them. This not only engenders a 
feeling of confidence, co-operation and loyalty, which are characteristics of all 
sound organisations but is necessary to train and develop younger members of 
staff who will ultimately be expected to carry on the direction of science both 
in the Institute and elsewhere. 

87. It is imj.iortant also to regularise the procedure by which the decisions 
of the various authorities are implemented. Executive action should not be 
delayed by reference to a higher authority except where major matters of policy 
are involved. The need for high level bodies to maintain a proper degree of 
polic.y control should not be allowed to conflict with the necessity of stimuhiting 
bodies at a lower level to think independently and act promptly. This will 
ensure that each constituent body or component of the organisation feels its 
importance’ in the administration as a part of the whole. 

88. We understand that certain joint committees and sub-committees have 
at various times been set up. Such bodies, particularly when their si»!e is kept 
small and the membership is well chosen, are often of great use, but they 
should restrict their work to the functions of the parent bodies and should not 
transgress upon the general organisation. 

89. Court .—The Court has performed a valuable function in acting as a 
reviewing authority of the Institute and in maintaining contact with science 
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4 iiid industry throughout India. Its function as a body of reference with power 
to make recommendations to the Visitor is in our view also important and 
necessary. 

90. Council. —In accordance with the principles outlined above, we recom¬ 
mend that the Council of the Institute should be the body responsible for iayi^ 
down the broad policy and that it should not exercise any executive or adminis¬ 
trative authority. The execution of its policy should be carried out by the 
Director. He should be responsible to the Council for this duty and also for 
the manner in which the monies granted are expended. We recommend that 
consequential changes bp made in the Regulations and By-laws accordingly. 

91. As the efl'eotive governing body of the Institute, the Council should be 
the appointing authority for Division I Staff, subject to the provisions made 
for the appointment of the Director and Professors; within the approved 
financial limit all matters relating to Division II staff, including expansion or 
reduction should be dealt with by the Director. The finances of the Institute 
should be supervised by the Council which should be responsible for the appor- 
•tionment of the expenditure. 

92. We have reviewed the constitution of the Council and in order to be 
able to give effect to the proposals made above, vve recommend the following 
■changes: — 

(i) The Chairman should be nominated by the Visitor. In our view it 

v.'ould be preferable if the Chairman were a scientist of repute 
with wide understanding and experience 

(ii) The number of members nominated by the Central Legislature of 

India should bo increased from one to two 

(iii) The All-India Council for Technical Education should nominate one 

member 

(iv) The National Institute of Science should nominate two scientists 

(v) The representation of the Universities should be reduced from four 

to two who should be nominated by the Inter-Universities Board 
and one of them .should be a scientist 

(vi) At least one of the nominees of the Central Government of India, 

the Government of Mysore, the Tata family and the Court should 
in each case be a scientist 

(vii) Provision made for the representation of donors under Clauses 7 and 

8 of Regulation TI should lapse. ' 

93. In a Council so constituted approximately half the members will be 
scientists and we consider that this is necessary for guiding the policy of a 
body such as the Indian Institute oT"ScIence. We would not interpret the 
term ‘scientist’ in too narrow a sense, but we would include techno'ogists, 
such as engineering' or agricultural scientists, and men with experience in 
research in the medical sciences. 

94. It has been suggested that one-third of the members should retire every 
year. In view, however, of the limited number of suitable men who have 
sufficient time to give service to the Institute, this suggestion though desirable 
requires fuller consideration. 

95. We have had representation that members of the staff should be 
represented on the Council but we consider that the Director should adequately 
fulfil this function. It would normally be expected that he would present the 
point of view of the staff to the Council and that when important matters 
affecting a particular department are discussed, the Council in consultation 
with the Director would invite the Head of the department concerned to 
attend for discussion. 



21 

96. Director .—It should be the function of the Director to administer the 
Institute and its finances in accordance with the policy laid down by th& 
Council. In particular, he should: 

(i) direct the affairs of the Institute and supervise the general adminis- 

tiation and finance 

(ii) define the responsibility of the various departments for work under¬ 

taken by the Institute 

(iii) promote co-operation and co-oi'dination between the departments 

(iv) promote contact between flie Institute and outside organisations 

and (v) in general inspire an atmosphere of scientific endeavour and. 

pride in the Institute. 

97. In an organisation, such as the Institute, his duties are onerous, and 
the post should be filled by a man of the highest calibre. The Director should' 
be a scientist, or an engineer with a keen appreciation of scientific research. As- 
such he should have a recognised standing, and be respected both for his work^ 
and his personality. He should also have a broad knowledge of the different 
sciences and tfieir application. He must be experienced in administration, 
have good judgment and an aptitude for handling men. 

98. We consider that the Director should deal only with matters relating to 
the Institute as a whole, and should not normally undertake internal functions 
of any one department. The presence of the Director is most important and 
care should be taken that the post does not fall vacant for any length of time. 
During a period of absence it would noiunally be expected that the senior Hoad 
of Department would be temporarily in charge provided the duration is short. 
Short term appointments, particularly from outside, should be avoided; these 
are nob fair to the man or to the Institute. 

99. Registrar .—The Kegistrar should be responsible to the Director and 
should assist him in the administration of the Instit\ite. A sufficient know¬ 
ledge of science to deal with technical correspondence is an advantage, but the 
1 )ri:icipal qualifications required are administrative knowledge and experience, 
and understanding of accountancy. He must also have an aptitude for dealing 
with staff and students. It is valuable that the Eegistrar should also act as 
Secretary to the Council, Senate, and other bodies, but this work should be 
confined to secretarial services and should not conflict with his responsibility 
and duty to the Director. 

100. Senate .—According to the Eegulations, the Senate is empowered to 
make decisions on academic and administrative matters and to act in an advi¬ 
sory capacity in policy matters [Eegulatlon 15 (b), (o), (d)]. It should be a 
normal course of procedure that the Director, in his capacity as Chairman of 
the Senate, takes action on the decisions which that body is empowered to 
make, Alatters should only be referred to the Council when the Director 
considers that decisions are in conflict with the policy laid down by them or 
with the interests of the Institute, In regard to the function of advising on 
policy, we would interpret the regulations to mean, and we recommend, that 
the Senate should take the initiative in crystalli.sing views on policy to be 
brought before the Council and every endeavour should be made to stimulate 
this activity. 

101. The Senate for the effective functioning of the Institute bears consider¬ 
able responsibility and it is important that it should be siifficieutlv small to 
make possible the efficient conduct of business. It is recorrimendel therefore 
that its membership be limited to all full professors ;ind to all effective Heads 
of departments whatever their grade We do not think that it is either 
desir,ablp or necessary that Assist.ant Profe.ssors should continue to be members 
of the Senate. One would normallv expect that all departmental matters of 
importance would he discussed by the Head of the department with members 
of his staff before he places his opinion before the Senafe. 
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102. On matters affecting co-ordination of departments or concerning a 
specific subject, it is desirable to constitute small ad hoc committees to report 
-to the Senate. These might well include other staff. 

103. Heads of Departments. —^Where several depaitments have been grouped 
-together into a main division, we recommend that the Head of the division be 
designated superintendent Professor. 

104. Heads of departments should, subject to the general power of the 
Director, have full authority and freedom to administer and develop their depart¬ 
ments within the framework of the policy of the Institute, the financial resources 
available to them, and the needs for co-operation with other departments. This 
involves considerable administrative duties which should, however, be relie-ved 
by delegation of powei-s to their staff. 

105. We have noted that a number of the senior posts continue to be filled 
by men from overseas; it is the experience of all educational centres that the 
presence of some high ranking men from other countries stimulates the 
organisation and broadens the outlook of staff and students. We consider that 
in the interests of the Institute it is desirable to continue the present policy in 
this regard and, that as occasions arise, some senior posts will be filled by first 
rate men from overseas. 

106. We also recommend that from time to time, eminent persons should 
be appointed Readers for periods of four to six months to stimulate the depart¬ 
ments. 

107. In the absence of the Head of the depai-tment, we would usually expect 
that the next senior member of the staff would act for him. Again, acting 
appointments should be avoided. 

108. Selection Committees. —The future of the Institute depends to a large 
extent on the selection of suitable men for the posts of Director, Heads of Depart¬ 
ments, and other permanent staff. It is import,ant that men are selected both 
for scientific ability and personal qualities. We agree with the abolition of the 
Committee of Reference in England but no doubt, the Selection Committee will 
continue to avail themselves of the best overseas opinion, whenever necessary. 
We also agree that the appointment of. the Director .ind of Professors should be 
subject to confirmation by the Visitor. 

109. In general, the rides for the constitution of selection committees arc 
in our view on the right lines, but because of the very great importance of their 
function they should be strengthened. We accordingly recommend the follow¬ 
ing changes: 

(i) Selection of a Director. —Tw'o more members should be added, one 

nominated by the National Institute of Sciences, and one by the 
Tata family; the personnel of the committee be apyiroved by the 
Visitor, 

(ii) Professors. —The Committee should be constituted on the same lines 

as for the Director with the Director added; the personnel should 
not, however, require the approval of the Visitor. When a pro¬ 
fessor is to be ayipointed who will be responsible to a superintendent 
professor, the latter should also be on the committee. 

110. It should be an accepted principle that in every appointment the man 
to whom the appointee will be responsible, should have an effective voice in the 
•appointment. 

111. In order to avoid delays and difficulties in the appointment of selection 
■committees, we suggest that the Council should arrange to have panels of experts 
in the various subjects from which the experts on the selection committee to 
be nominated by the Council could be chosen when the time comes for appoint¬ 
ments. In order to ensure that posts do not become vacant for any length of 
time, the selection committees should be constituted months or a year before 
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the vacancy is due to occur. This will give sufficient time for advertisement 
and such personal approaches to selected persons in India and overseas as may 
be considered desirable. 

112. Terms of Appoiniments .—’Normally appointments are now made on a 
permanent basis', and this is considered the only satisfactory arrangement. I.he 
Council has powers, however, to make short term appointments on a contract 
basis. We understand that certain senior posts of the Institute have been 
temporarily relinquished by their holders but t-bat they may take them up again 
at their own option. It is considered that such arrangements are not in the 
best interest of the linstitate as they necessarily bring about uncertainty among 
the'members of the staff and lack of continuity in the work of the departments, 
and it is strongly recommended that except for exceptional and special cases of 
study leave, a post should be declared vacant if the holder is liiiely to be absent 
for more than six months and in any case after he has been absent for six 
months. Steps should also be taken in advance as suggested in para, ill so* 
that important posts do riot remain vacant for more than thi’ee months. 

113. We feel that there should be no uncertainty about retirement of perma¬ 
nent staff and except in the case of men of outstanding ability who cannot 
be replaced immediately posts should be declared vacant at the normal retiring 
age. This is desirable in itself and is necessary to make possible the appoint¬ 
ment of younger men of merit and to provide reasonable prospect of promotion 
for suitable staff. Such promotion, especially to the grade of assistant pro¬ 
fessor, should be based on uptorUitoness of knowiedge and capacity to lead 
research; length of service should not in itself be a criterion for promotion. 

114. It is sometimes desirable, and in the interest of the Institute, to ciffer 
a post in a special grade to ta retiring member of the staff to take advantage of 
his particular experience. We suggest that the practice of some establish¬ 
ments be followed, whereby the salary paid is such that taking into account the 
benefits received on retirement, his total income remains equal to the salary in 
his previous higher post. Such appointments should bo regarded as exceptional, 
restricted in number and made on a year to year basis. 

115. Research Assistants .—Young research workers are an important and 
continuous source of well trained scientists and should receive eveiw encourage¬ 
ment; they should certainly be classed as Division I or Academic Staff. Their 
free movement between different centres of research uromote.s wider contacts, 
and stimulates fresh ideas. They should be .men who have shown promise 
and should nob be looked upon as permanent technical assistants to help the' 
senior staff. 

116. We recommend that two grades be established for I’esefircli assistants, 
junior and senior. After three to five years service m the junior gradn, a 
research assistant should either be promoted or leave the Instituti*. Within a 
further period of seven years service in the senior grade he should be considered 
for the gi’cde of lecturer, if a suitable vacancy occurs or leave the Institute. 
Certain exceptions may bo made in the case of men who have become specially 
conversant in certain experimental techniques and are satisfied to make this 
their career, or men with certain uicapacities who are well fitted to perform 
certain specific functions at the .Institute but are not suitable for general 
employment. 

117. Salary Seales .—In the interest of the Scientific service as a whole, salary 
scales should be in general conformity with those prevailing in similar establish¬ 
ments, and staff should not have a purely financial incentive to change their 
posts. 

118. The salary scales shoud be adhered to as rigidly as possible so that all 
members of the staff feel that they are receiving equitable treatment. It has 
been the practice in the past to give personal pay and allowances in addition to 
the usual salaries. We think that this power should be used only when it is 
absolutely essential to obtain the services of a suitable man for the post. We 
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consider that such oases are exceptional and recommend that the previous 
sanction of the Visitor shoxild be obtained. A higher initial salary in the 
appropriate scale may also be given by the Council on the recommendation of 
the selection committee and the approval of the Visitor. 

119. We recommend in general that the salary scales recently approved by 
the Governing Body of the C. S. I. R. would be suitable, viz., 

Director —Rs. 2,000 to 2,500 per mensem. 

Professor —(grade of Assistant Director second stage) Es. 1,000 to 1,500 
per mensem, plus Es. 300 for Superintendent Professor. 

Assistant Professors —(grade Assistant Director first stage) Rs. 600 to 
1,000 per mensem. 

Lecturers —(grade Research Officer) Rs. 850 to 050 p.m. 

Technical Assistants —(Senior grade) Rs. 250 to 500 p.m. 

Research Assistants —(Senior grade) Rs. 250 to 500 p.m. 

Research Assistants —(Junior grade) Rs. 160 to S30 p.m 

Registrar —(grade Deputy Secretary) 800 to 1,000 p.m. 

Prevailing Government of India dearness allowances should be added to all 
scales. 

120. While we consider that these salaries are suitable as a good general 
guide we are not prepared to say, that in every case, they will be adequate to 
obtain the services of men of the calibre required for such an Institute. 

121. When a senior member of staff is absent for a period longer than three 
months, an officiating appointment, carrying the salary of the higher po.st, could 
be made if a member of the staff is suitable. No additional payment should be 
made if man is merely placed temporarily in charge for current duties. We 
consider that the opportunity for a man to show his worth in a higher post should 
be an adequate reward. 

122. Ultimately it may be expected that the emoluments of scientists will 
be made uniform and conditions of service such that it would be easy for the 
transfer of men between universities and official and non-official institutes re¬ 
cognised by Government. 

123. The salary scales and conditions of employment of Division II staff 
should also conform to those prevailing in the C. S, I. R. 

124. Recognition of Conferments. —We have received representation that the 
Diplom.as, Associatoships and Fellowships shoidd be substituted by degrees but 
we do not agree that this is desirable. However, every effort should be made 
to obtain recognition for the conferments of the Institute, both through direct 
negotiations where this is required to satisfy regulations of Government depart¬ 
ments, etc., and through the reputation given to the Institute by'the work of its 
students. 

12.5. It should be the duty of the Senate to ensure that the standard of the 
Associateship and Fellowship in the various divisions is equivalent. We also 
recommend that in assessing thesis for the Associateship and Fellowship more 
n.se should be made, in addition to the supervisor, of referees from outside the 
Institute, who should be appointed by the Senate. 

126. We would recommend, however, that the .standard of the Associate.ships 
be made as high as possible so that it should come to be recognised as equivalent 
to a Ph.D. We also consider that the present practice whereby a student who 
works at this Institute may submit a thesis for an M.Sc. or I’b.D. at some 
University does not contiict with the aims of the Institute. We understand 
that different universities follow different practices in this rescect. While some 
recognise the work done by their alumni at this and otlier institutions for their 
M.Sc. or Doctorate, others do not. One of the reasons for this is the require¬ 
ment for residence and work. We recommend that the Ministry of Education 
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might bring this situation to the notice of the Inter-Universities Board who 
might be able to persuade the universities to follow the precedents of universities 
like those of Calcutta, Madras and Bombay. 

127. Conditions of Admission. —We recommend that all students admitted 
should have as a minimum qualification an honours or first class B.Sc,, or M.Sc., 
or B.E. degree. Because university standards vary s, great deal throughout 
India, we recommend that serious consideration should be given to the intro¬ 
duction of an entrance test in order to maintain the necessary standards of 
admission (see also para. 53). 

128. In order to ensure that those who are capable of research are also fit for 
it, steps should be taken to give preliminary training, particularly to make good 
a deficiency in any special subject. At the end of a probationary period of six 
months it should be possible to assess whether a student is capable of under¬ 
taking research, 

129. In view of the anticipated great demand b,y students on the facilities 
of the Institute, we recommend that the right given in the by-laws to .adniit 
students for short periods should be discontinued, except when their research 
experience is such that it would be of special advantage to invite them. 

130. Postgraduate Training. —It is most valuable that postgraduate research 
students should take part in Colloquia and Seminars and should receive 
cccasionally special lectures both from members of the staff and from outside. 
Such activity should be inter-departmental and could well by carried out in 
co-operation with other learned bodies both in Bangalore and elsewhere. Such 
occasions provide opportunities in self-expression and help to develop and fit 
students for senior and responsible posts. 

131. It is desirable that series of lectures should be given by the staff in the 
departments on subjects in which rese.arch is progressing. We also recommend 
that every encouragement should be given to members of the stuff and students 
to attend the meetings of scientific societies and to visit plants and laboratories 
and that the payment of T.A. and provision of leave fcr this purpose should be 
considered. 

132. Practical Training in Industry. —,411 diploma students should be given 
the opportunity of spending some time in an industrial plant. In certain fields, 
however, no industry is yet established in India, and pending the development, 
facilities should be given if possible to selected students to work in an industry 
abroad. 

133. Fees. —At present fees are charged for diploma courses only but not 
from research students. Fees ar© payable for all higher instructions in India 
and those levied at the Institute are very low in comparison. They should be 
uniform and, as with salaries, brought into line with those existing in Centra' 
Government institutes. Sufficient scholarships should be made available to 
enable needy arid deserving students to take advantage of these courses. 

134. We do not consider that fees should be charged for research, workers. 
This would be, we believe, inconsistent with the intention of the foundation and 
in view of the large number of scholarships and the low net amount which would 
be realised by the Institute, it is doubtful whether the practice would even meet 
the administrative cost. 

135. Schoiarshi'ps and Stipends. —^We have received representation that, in 
view of the increased cost of living, the value of all scholarships and stipends 
ehould be Rs, 100 per mensem and we recommend that in the interest of the 
Institute and the promotion of research, this request should be granted. If this 
is accepted, it is also recommended that students should not be permitted to 
accept scholarships below this value unless the Institute is prepared to make a 
supplementary grant so that the student has an income of Rs. 100. 

136. We recommend that a number of travelling scholarships sufficiently 
substantial to euableexceptlonal students to travel abroadfor 2 years and a 
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number of special research fellowships for work at the Institute should be 
awarded for special attainments in research. 

137. Research Schemes financed by outside bodies.— 'Wq recommend that all 
.research schemes undertaken in the various departments should be under t.e 
.administrative control of the appropriate head of the department atid that a 

staff engaged on them should be employed by the Insfitute on its own normal 
terms and conditions; such schemes should, of course, conform to the general 

• conditions suggested above. 

138. Relation with Industry.—One would norm.ally expect that Heads of 
departments with the knowledge of the Director, would establish personal 

• contact with the scientific staff in various industries and such acrion sl.ould be 
encouraged. Through such contacts students are enabled to see industrial 
plants and sometimes industries may be willing to assist departments in the 
provision of special plant, facilities, or material. It is also the specific function 

-of the Director to maintain such contacts and he may wish to set up Ad Hoc 
Committees of industrialists and members of certain departments to con,sider 
.specific problems. The activities of an Information Bureau will do much to 
bring the name of the Institute before industri.alists an,l .scientists, and to bring 
their problems to the notice of the departments. 

139. The assistance of the Council of Scientific and Industrial Bcsearch and 
the Industrial Development Boards may also be had for this purpose. It will 
■help greatly if the Director of the Institute and certain heads of departments 
were nominated respectively to the Council of Sinentifio and Industrial Research 
and its various Committees. This would enable the Institute to maintain 

•contacts with industry throughout the country and to get acquainted with their 
problems. 

140. Private Practice. —We consider that the private, practice code cf the 
Institute is satisfactory at present and that a certain amount of private practice 
is desirable and helps to keep members of the staff in touch v/ith industry. We 
recommend, however, that private practice should be limited. 

141. Students’ Amenities. —We have inspected tlie Students’ Hostel and 
. a,fter completion of the new buildings we consider that the provision will be 
reasonably satisfactory for the present number of students. Additional 
accommodation will be required to house the students to be admitted to the 
new departments. 

142. We have inspected the students mess and found that it is inadequate 
in size and in kitchen facilities and that the building is unsuitable. Mes.siiig is 
an important factor in the morale of any institution and we recommend that 
suitable building and adequate facilities be provided as soon as po.ssible. 

143. We have received representation that the Common Hess should be 
divided according to Provincial tastes but in view of the All-India charact.'r of 
the Institute and the recent decisions of the Government on this question, w’o 

• cannot agree that this is desirable. 

]44. The recreational and sports facilities are quite good but in view of the 
large increase in the number of staff and students they are no longer adequate*. 
In particular, we recommend that additional sports grounds be prepared mid 
that the Institute should also give consideration to further expansion reijuived 
.in the future. We have had representation that the Staff Common Room .should 
be abolished but we do nob agree that this institution is undesirable, although 
membership should not be compulsory. 

145. Women's Hostel. —We have inspected the Women’s Hostel and find 
that it is quite inadequate. The present limitations act as an unde.sirable 
means of restricting admission of women student.s. Additional accommodation 

: should be provided and some rooms should be furnished for recreational purposes. 

146. Auditorium. —A lecture hall .or' ah auditorium capable of seating all 
members and guests of the Insititute is an urgent necessity. We have been 
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privileged visitors at several functions, both social and aoadetuio and we cannotr 
avoid the conclusion that the present facilities are inadequate. 

147. Medical Officer. —We understand that a permanent resident medical 
ofBcer will shortly take up duties at the Institute and that the medical andi 
hospital facilities arc being improved. In view of the large number of persons 
working at the Institute and the danger of accidents, we wish to commend this 
step. 

148. Employment Bureau. —We recommend that the Institute should 
organise an Appointments Bureau to assist the students in iinding employment 
on completion of their training. Its service should be available to all past 
students and it should endeavour to make itself known to employers so that they 
naturally consult the Bureau when wishing to employ scientific and technical 
personnel. The functions of .such Bureau may well be combined v ith that of 
student advising and student welfare on the lines now becoming oomuion. The 
“Appointments Ofheer” should be part of the Administration a;.d have the grade- 
of assistant professor. 

149. Accommodation for Staff. —^We understand that it is the ultimate aim 
of the Institute to provide accommodation for all members of its stah, and we 
agree that this is most desirable. We would point out, however, that the reasons 
for providing accommodation for Division I staff and Division 11 stall are entirely 
different. In the first ease, it is in the interest of academic harmony and the 
attraction of the best possible staff, while in the second it is a matter of social 
justice to low salary staff who are employed at a considerable distance from their 
homes. We wo\dd suggest therefore that the provision of housing for the two 
grades be treated as two entirely different programmes and that neither should 
prejudice the progress of the ether, either in materials or in 'linuia^e. 

150. We understand that a proposal has been made that this accommodation; 
be financed by interest free loans from the Centra) Government which would be- 
repaid from the rent collected and this appears a suitable aud equitable arrange¬ 
ment. 

1.51, Division II Staff. —Regular training and apprentice schemes should be 
instituted for technicians and laboratory attendants so us to give them ivasoa- 
able pro.spects in the Institute. They should be encouraged to attend technical 
college classes and facilities enabling them to do this should be extended. 
Recommendations concerning pay and housing have been made nbov'e, 

152. Grounds. —We recommend that attention he paid to lay-out and upkeep 
ot the grouirls and buildings and effort should be made both to maintain and 
create .surroundings which are pleasing. The psychological ffect of good 
sui’i'onndings should not be neglected. 

SECTION m. ORGANISATION AND WORK OP THE INSTITUTE 

General. 

153. During the period under review many important changes have taken 
place in the organisation of the Institute. The Court has been considerably 
reduced in size and ari annual meeting of this body has become a regular feature 
siiici; 1938, prior to which no meetings could be held. In 1947, Sir Ardeshir 
Dalai succeeded Sir M. Visvesvaraya who h;id been holding the office of Presi¬ 
dent of the Court since 1933. A Joint Committee of the Court and of the Council 
was appointed in June 1940 to draw up a programme of industrial research. The 
Cciumittee has continued to function, and has dealt with all proposals regarding 
expansion and improvement of the Institute. 

154. With the advent of independence in August 1947, a non-official member 
of the Council—Sir Vithal N. Chandavarkar—.took over as Chairman of the 
Council from the Hon’ble Resident in Mysore, who held this office by an estab¬ 
lished convention. 
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155. Eao Bahadur B. Venkatesachar succeeded Sir C. V. Eaman as Director' 
of the Institute in July 1937 and held the post for two years. Sir J. C. Ghosh, 
the present permanent incumbent joined in August 1939, but has been permitted 
■to take up the post of Director General of Industry and Supply in the (lovern- 
ment of India with effect from November 1947 for a period of two years. During 
the period of Dr. Ghosh’s tenure of the Directorship the expansion schemes to- 
which reference has been made in the report were launched. Mr. E, V. Ganapati 
Iyer has been appointed as Acting Director during the period of Dr. Ghosh’s 
absence. He acted on two previous occasions also—September 1944 to February 
1945 and June 1946 to August 1946. 

166 As a result of the recommendations of the Irvine Committee a post 
•.>f Eegistrar has been created and a Finance Committee has been set up to 
advise"’the Council on financial matters. 

157. The total number of students admitted has gradually increased over the 
years. We include a table giving details of admissions in Appendix V. 

Department of Physics 

158. Throughout the period of review the Department has been under the- 
charge of the distinguished physicist Sir C. V. Eaman, F.B.S., who has now,, 
however, left the Institute and Prof. 11. S. Krishnan has been selected as Pro¬ 
fessor of Physics. 

159. The Department concentrates entirely on preparing students for re¬ 
search degrees. Except for occasional lectures and some workshop training, no 
instructions are given before commencement of research. Throughout the 
period, the number of students working in the Department has been between 
8 to 10 and some 30 have obtained various qualifications, mainly D.Sc.’s of 
different universities. 

160. The major lines of research have centred on optics and crystallography. 
They' include Eaman Effect and Molecular scattering of light, X-Eays and Crys¬ 
tallography, Crystal Physics, Magnetism and Magneto-Optics, the physical 
aspects of Ultrasonics, Colloid Optics and Mathematical physics. Eeoently re¬ 
searches in Micro-Waves and the Eadio activity of rocks and minerals have been' 
taken up. In all these subjects good progress has been made and in some fields, 
fundamental knowledge has been substantially advanced. 

161. Under the four year development programme, expansion of the Physics 
Department was planned during the fourth, i.e., coming year. Three lakhs 
hav.' been granted for a new building and we consider that provision should be 
made forthwith either by extension of the present Physics workshop, the use 
of the Electrical Technology building or the erection of a new building. This 
is necessary to provide proper accommodation for the Department of Physics 
and to make available space for the Central Office. We understand that ::in 
.additional sum of Kupees one lakh is required for equipment and we agree that 
this should also be made available. The Department is well equipped with 
apparatus for spectroscopic studies. 

162. The staff of the Department of Physios has consisted of 1 Professor, 
1 Assistant Professor and 1 Lecturer. 

163. Additional staff of one lecturer and one Eesearch Assistant has been- 
requested and as the Department is well established, we agree that this expan- 
sici'. would be beneficial. A further lecturer in theoretical physios was also- 
proposed. We consider, however, th,at a section of applied mathematics, which 
we have recommended, will better fulfil this need. (See para. 64.) 

164. Tbe following suggestions have been made for new lines of investigations: 

(i) Properties of matter at very low temperatures. 

(ii) Nuclear Physics using high voltage generator. 

(iii) Applied optics, applied X-Eays and electronics. 
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165. Each of these subjects fits quite well into the work of the Institute. 
The first is an important 6eld of fundamental physios and would appropriately 
•extend the scope of the work of the Physics Department in the direction of 
thermo-dynamics and magnetism, relate it to that of the Metallurgical Depart¬ 
ment and probably be assisted by the presence of the Power Department. The 
second might tend to dissipate the activities of the Departrnent by starUug m 
a new direction and should only be undertaken if it is considered desirable by 
the Committee for Atomic Energy. The third could be considered as most 
•closely related to the optical work of the Department and there might be s<’me 
developments on these lines, such as electron microscopy, but we would not 
recommend launching out in any large way, as we understand that -optical 
■jossarch will be undertaken at the National Physical Daboratory and elsewhere, 
and electronics is already allotted to the Electro-technology Department of the 
Institute. 

166. We recommend, therefore, that any main development of the Physics 
'Department should be in ihe low temperature field, and we would recommend 
this even if one other centre of low temperature research is started elsewhere 
an India. 


Ghemiiiry Division 

167. In the past the chemistry division has been known as the Department 
of Pure and Applied Chemistr.y, and this has had sections of Organic Chemistry 
■and general Chemistry. By common usage the main sections have also been 
known as Departments. 

168. Organic Chemistry Section .—^Throughout the period of the review, the 
Department of Organic Chemistry has been under the charge of Prof. P. C. Guha. 
In 19.37 it became a part of the Department of Pure and Applied Chemistry but 
this did not materially affect the organisation or work. A Section of Pharma¬ 
cology, attached to the Organic Chemistry Section, was formed in 1941 end this 
has jnainly provided a service for testing the drugs produced. 

169. The Section has concentrated its work on research, and its teaching 
has been limited to such necessary preliminary training, mainly practical, as 
w^t’ required to fit students for research. The number of students working in 
the Department has generally been tjetween 18 and 24 and in the period under 
review, 32 students have gained- various qualifications. 

170. At least fifty per cent, of the work has been concentrated on synthesis 
of various drugs, including Sulpha drugs and antimalarials. Investigations have 
-also been carried on relating to essential oils, terpenes and sesquiterpenes and 
Indian medicinal plant products; recently the study of Bosins and coal and 
wood-tar products has been taken up. These investigations have entailed the 
preparation and synthesis of a very large number of different compounds. The 
Department has also spent much of its energy in the preparation of fine chemicals 
including Aniline and Ether and dye-stuffs intermediates. Many of these acti¬ 
vities arose out of the need for a supply of various chemicals during the '.var; 
the wo’-k on sulphanilamides, sulphones, synthetic antimalarials, organo-arseni- 
cals and penicillamine was started earlier. 

171. Under the four year development plan, the Department received 
Bs. 93,000 for equipment and Es. 27,000 for building; of this approximately 
Rs. 13,000 have been spent on buildings. Six new laboratories are nearing 
■completion and equipment to the value of approximately Rs. 33,000 have been 
ordered, mainly for the High Vacuum and Micro-analytical laboratory. 
Rs. 50,000 and Rs. 5,000 respectively have been set aside for equipment 
■and building for additional Pilot Plant, but only Rs. 15,000 worth of this are 
on order. A recurring grant of Rs. 20,000 has been sanctioned and Rs. 16,000 
•of ihis are required for the salaries of additional sanctioned staff. 
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II'Z. The iiepartment has reiju.'sted additional grants to complete it« tx- 
pansion programme. A recurring grant of Es. 18,000 is needed to meet ad¬ 
ditional working costs due to the requirements of the extra staff and we rocom- 
n,ejid that this should be granted, but we suggest that in future, no additional' 
staff should be sanctioned unless adequate grants are available to cover the 
extra working expenses incurred. Owing to the rise of prices an additional 
Es. 13,000 is required to complete the High Vacuum and Micro-analytical 
laboratory and this should also be granted. 

173. As explained, in the general introduction, we do not consider that the 
Organic Chemistry Department should spend its funds or time on Pilot Plant 
work or preparation of chemicals in any quantities; we would recommend that 
such equipment as has been ordered for this Section be passed over to the 
Chen deal Engineering Department and that the jemaitving funds be redistribu¬ 
ted and that no additional funds either for equipment or building be made for 
this purpose, Wc recommend that there should be close collaboration between 
the Orguinic Chemistry Section and the Chemical Engineering Department, so 
that such Pilot Plant work as may be really necessary can be dealt with by 
co-operation between the two. We also would agree that the lecturer experi¬ 
enced in the preparation of intermediates on a large scale should continue to 
give courses' on the subject to the Chemistry and Chemical Engineering students. 

174. In addition to the new staff already sanctioned, a further request has 
beer; made for an Assistant Professor, a Lecturer, and three Eesearch Assistants, 
but we recommend that the present expansion should be consolidated before- 
such new appointments are considered. 

175. In our opinion, research in organic chemistry should be maintained as 
an essential part of the work of the Institute. It should be pursued not only 
for its fundamental importance but because India presents so many interesting 
problems in the rich variety of plant products and because there is great need 
for development of industries dependent on knowledge of organic chemistry. 

176. The effectiveness of the department will depend mainly on the particu¬ 
lar interest of the senior staff and it is more important that the Department 
should become renowned for its work in a certain branch of the subject rather 
than that it should spread its activities too wide. The section should be built 
up by the professor with this object in view. In order to keep those working 
in the Department abreast of the whole subject, advanced lectures and eollaquia 
could well supplement the training in research. 

177. The development of the Organic Chemistry Section can best he consi¬ 
dered in relation to all the Chemistry Departments, and our general recommen¬ 
dations will be mentioned later. Our view as to the position of the PharmRcoIo':'V 
Section is also indicated later. 

178. General Chemistry Seotion .—During the first three years of the period 
under review, the General Chemistry Section of the Department of Pure 
and Applied Chemistry had no Professor in Inorganic Chemistry or in Physical 
Chemistry. When Dr. Ghosh was appointed Director in August 1939, he also 
became head of the section. The appointment of a head for the entire depart 
ment of Pure and Applied Chemistry was abandoned for the duration of the 
war. In the same year two assistant professorships were created. In 1947 
Dr. B, Sanjeeva Rao was appointed Nizam Professor of Inorganic and Mineral 
Chemistry and was placed in charge of the General Chemistry Section Lecture¬ 
ships m (a) colloid chemistry, (b) applied chemistry, (c) physical chemistry with 
special reference to electro-chemistry, and (d) technical gas reactions were also 
created. 


179. A course of study in chemical engineering and chemical technology was 
started m 1940. Under the expansion scheme, this was developed and^ now 
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forms a separate section of the Department of Pure and Applied Chemistry. The 
Section of Fermentation Technology formerly part of the Biochemistry Depart¬ 
ment, was attached to the General Chemistry Section in 1942 for administrative 
reasons. As mentioned elsewhere, this appears to be a misplacement and is 
pi-oporl.y a part of Biochemistry. Incidentally such rearrangement will make 
available space urgently needed for the Department of General Chemistry. 

180. The Section has concentrated its work on research; its teaching has 
been limited to such necessary preliminary training, mainly practical, as was 
required to lit students for research. The number of students working in the 
Department has gradually increased from about 15 in 1936 to approximately 30 
in 1948 and about 50 have obtained various qualilications in that period. The 
majority of students now admitted annually (about 10), are graduates who have 
aireadj undergone training in the Chemical Engineering Section, 

181. Many different lines of research have been carried out in the Depart¬ 
ment. Photochemistry, electrolytic oxidation and reduction processes, colloid 
■chemistry, dielectric constants and molecular structure, behaviour of catalysts, 
adsorption phenomena are amongst the subjects of physical chemical investiga¬ 
tions. In the field of mineral chemistry, the geochemical origin of minerals, the 
utilisation of phosphatic nodules in the manufacture of superphosphate and 
phosphorous, recovery of sulphur from sulphur bearing minerals, the preparation 
of pure bepylHum oxide from beryl, the preparation of sodium hydrosulphite etc. 
have been subjects of research. The work on decomposition of chromates is 
among that which has found industrial application. 

182. The creation of the National Chemical Laboratory and other Laborato¬ 
ries in the post-war period will no doubt tend to alter the scope cf the work of 
this section of the Institute and it will be advisable to focus attention on fewer 
invest’gations and to jmrsue these more intensively. 

133, Under the four year development programme, the section of General 
'Chemistry received a grant of Ii.s. 1.25,000 for equipment and Rs. 80,000 
to purchase the Hydrogen building. An additional grant of Rs. 80,000 was 
later sanctioned for the equipment of a high pressure laboratory. Of these 
■grants equipment has been ordered to the value of Rs. 83,000 for the general 
department and Rs. 27,000 for the high pressure section. An additional sum 
•of Rs. 1,50,000 has been requested to complete the programme for the various 
parts of the section and to make possible additional expansion of the high 
pres.sure laboratory. We agree that the smaller sums necessary for the com¬ 
pletion of the progiamme should be granted. We would also point out that a 
'con.siderable amount of re-equipment and renovation is necessary particularly in 
regard to lighting, wiring, ventilation and the supply of gas. However, all 
additional grants and further expansions, such as the high pressure laboratory, 
should we think be deferred until the new senior appointments have been made 
and the overall reorganisation of the departments agreed. Recommendations for 
reorganisation will be made later. 

184. Chemical Engineering .—The Chemical Engineering Section was sfarted 
about six years ago as a part of General Chemistry (Expansion of General Che- 
mistryj but it is now an independent section in the Department of Pure and 
Applied Chemistry, and is under the charge of Mr. S. K. Nandi, Assistant Pro¬ 
fessor of Chemical Engineering. 

185. A course of lectures on “Chemical Engineering Unit Operations’’ was 
given as part of the course in General Chemistry by Dr. M. A. Govinda Rau 
in July 1940 . The certificate nourse in Chemical Engineering was introduced 
in Julv 1942 with a view to supplying technical personnel to the growing chemi¬ 
cal indirstry in India. The curriculum has gradually expanded and in July 1944 
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.was brought into line with the practices of Universities in TJmted Kingdom ^ 
U.S.A. The minimum qualification for admission is M.So. or B.bo. (,iio 8.) 
in Chemistry with Physics and Mathematics as subsidiary subjects. 

186. We have noted the hours of work in the various subjects comprising 
the course and consider that the course would provide quite a good framing 
to students previously well grounded in Mathematics. Including research he 
duration of the whole course is three years. At the end of the course, students 
•are uiven ‘home problems’ in designing chemical plant. They are also required 
to undergo practical training in a factory, and they are taken on an education 
tour to visit important chemical industries in South India. After completion 
of the regular teaching course, students are required to take up a research 
problem for 5 terms and to qualify for the Associateship of the Institute or a 
post graduate research degree in an Indian University. A Diploma in Ohenuoal 
Eimineering is granted only after such qualification has been obtained. This 
research work may be carried out in other chemistry departments, tjonsidera- 
tion might be given to the lengthening of the instructional part of the course 
to two vears instead of five terms, and the Diploma, though not the Associate- 
ship, might be granted at the end of that time. 


187. The intake of students has risen from 6 in 1943 to 15 in 1948. Of the 
35 students admitted before 1946, 14 are now pursuing higher studies in 
Chemical Engineering in foreign countries on receipt of overseas scholarships 
from the Central or Provincial Governments. 

188. As a result of the grants under the four year development programme, 
the section has now a building with a floor area of 14,000 sq, ft., and is ade¬ 
quately equipped. Apparatus has been installed for instruction in many of the 
essential processes of Chemical Engineering and at the completion of the present 
programme satisfactory teaching facilities will exist. The capital grants of Ks. 
2,45,000 both for buildings and for equipment has been nearly spent. The 
recurring grant of Bs. 52,000 has been made and the following posts have been 
sanctioned: 

1 Professor. 

1 Assistant Professor. 

1 Lecturer. 

2 Eesearch Assistants. 


2 Laboratory Assistants. 


189. The following research schemes under the auspices of the Council of 
Scientific and Industrial Besearch are being investigated in this Section: — 


(1) Industrial Catalysis. 

(2) Synthesis of Methanol. 

(3) Manufacture of Beryllium. 


190. We believe that this new Section of the Institute will be valuable and 
therefore urge that the post of Professor of Chemical Technology' and Chemical 
Engineering should be filled as soon as a suitable applicant with the necessary 
experience is found. We gathered the impression that students were receiving 
satisfactory training but that the teaching staff was rather overloaded. With 
the development of the Power Engineering Department, the Engineering side of 
the instruction could no doubt be aided, but if numbers increase to 20 entrants, 
a further ]j,ecturer in Chemical Engineering and two research assistants will 
be needed, and allowance should be made for the corresponding increase in the 
recurring expenditure. In the Metallurgy Department provision is made for a 
lecturer in Euels, but it would seem more suitable to attach the lecturer in 
Fuels to the Chemical Technology and Chemical Engineering Department. 
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There is much work for such a Section of Fuel Technology in relation to Indian' 
fuel and power problems. The Department of Chemical Technology and Chemi¬ 
cal Engineering may be expected to grow and soma provision for extension of 
building and equipment in the future should be made. 

191. For the present we consider that the Department should establish itself 
before further expansion takes place and that additional funds should only be 
granted for completing the present programme, for working expenses or for 
development of plant designed and constructed in the Institute. The Depart¬ 
ment will need to collaborate with the other Chemical Departments in any larger 
scale experiments that they may require, particularly with the high pressure 
section under physical chemistry, and also with the Metallurgy Department and 
with the De 2 rartment of Internal Combustion Engineering. 

192. Biochemistry DejiaHment .—In 1936, the Department of Biochemistry 
svas under the charge of Professor V. Subrahmanyan. He went on study leave 
in 1938, and Mr. Bnnerjee became Acting Head of the Department. In (940, 
the post of Professor of Biochemistry was readvertised. Prof. Subrahmanyan was 
re-appointed and held that post until August 1948. He is now engaged on a 
Government assignment, but at his own option may take up his appointni'mt 
at the Institute again. Meantime, Mr. Banerjee is again acting as Head of 
the Department. No major organisational changes have taken place but in 1942 
the section of Fermentation Technology was attached to the General Chemistry 
Department. 

193. The Department is principally concerned with research hut gives train¬ 
ing to students so that ^hey get a good grounding in general Biochemistry. This 
may take from 6 months to a year, and the students are then required to do 
another two years of research work, making the course of approximately three 
years’ duration. Throughout the period approximately 20 to 25 students have 
worked at the Institute and some 70 have obtained s'arious qualifications, 

194. A three lakh expansion programme, including Rs. 9.5,000 for buildings, 
has been sanctioned. Laboratories are in process of construction, which will 
house some of the Biochemistry’' Sections, particularly Food Technology, and 
Laboratory equipment up to the value of the grant has been ordered. An, 
additional three lakhs have been requested to replace the old pilot plant equip¬ 
ment, but as will be explained later, such work should be done in collaboration 
with the Chemical Engineering section which would become responsible for large 
scale work, and we would not recommend that any additional fiinds be spent 
for this purpose in the Biochemistry Department. 

195. The Department has maintained more or less continuity in research in 
Fermentation Technology, dis^josai of sewage and trade wastes, enzymes, vita¬ 
mins, problems relating to food :ind nutrition and problems on rancidity of 
edible oils and ghee and adulteration of the latter. Studies on Antibiotics have 
recently begun. The Department took up a variety of ijroblems with the 
■financial help of the C.S.I.R., I.C.A.R., T.K.F.A. and other outside sources. 
In fact, the major portion of the current items of research work of this depart¬ 
ment is now being carried out with the aid of such ad hoa grants, 

196. Some interesting lines of work have been undertaken with the help of 
grants from the Indian Council of Agricultural Research which deal with a wide 
range of subjects, such as studies of increasing crop production by catalytic 
release of plant nutrients, investigation on problems ef sewage farming etc. We 
recommend that the Department should continue to maintain a suitable con¬ 
nection with the activities of the Indian Council of Agricultural Research and 
the Indian Research Fund Association, consistent with the character of the 
Institute and avoid taking up work on subjects which fall within the province 
of Agricultural or Medical Research establishments and could be better done in 
them. 
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197. A part of this work on research schemes arose out of war-time necessity. 
Many iteriis are concerned with short term industrial problems and consist of 
routine application of what is known. It has also happened that some of the 
staff have shifted their interest from one subject to another. While we appre¬ 
ciate that a considerable amount of interesting v.ork has been done and 
that the Department has participated in industrial work which has earned for 
the Institute a considerable sum of money, we consider that the Department 
should concentrate upon major lines of pure and applied research and not spread 
its activity in a large number of unrelated subjects or routine investigations of 
industrial interest. Biochemistry is being actively studied in several places in 
India and the department should ensure that the problems which it takes up 
have characteristic features of their own. 

198. Considerable progress has been made in recent years in studies on 
enzymes, vitamins, hiochemical aspects of nutrition and bacterial chemistry. 
We recommend that the Department should concentrate more on these funda¬ 
mental aspects and thus build up a first class centre of research in some of them, 

199. We appreciate the importance given to studies on nutrition and its 
technological aspects but it appears to us that the attention paid to the latter 
has been at the expense of fundamental studies on food and nutrition. Techno¬ 
logical developments of promising processes worked out in the sections 
of Food and Fermentation Technology could better be carried to the next stage 
in the Section of Chemical Engineering. We recommend that the technological 
part of the work now being carried out in the sections of Food and Fermentation 
Technology be transferred to the section of Chemical Engineering, but there 
should be active association of the staff of the department of Biochemistry in 
such technological developments. 

200. We welcome the importance given to studies on fermentation, fer¬ 
mentation processes and on industries ba.sed on them_ through the creation of 
the section of Fermentation Technology and the unit of Cytogenetics. The 
former was originally under the Department of Biochemistry but was' later 
transferred to the section of General Chemistry. The unit of Cjtogenetios_ is 
also under the latter. We do not consider this to be rational. Both the section 
of Fermentation Technology and unit of Cytogenetics should be put under the 
Department of Biochemistry. This should ensure that the problems of fermenta¬ 
tion and industries based on them are dealt in a co-ordinated manner, 
especially the problems of morphology, cytology and physiology of yeast. The 
problems of fundamental and applied research in fermentation should be 
correlated with the utilisation of suitable raw materials and the ind^istrial needs 
of the country. 

201. We understand that the creation of the section of Food Technology under 
an Assistant Professor has caused some difficulties, as there is no separate pro¬ 
vision for an Assistant Professor in the department for research on such funda¬ 
mental subjects as enzymes, vitamins keeping quality of food stuffs etd. We 
recommend that an assistant professorship be created in order that studies on 
these subjects are fully developed. We also recommend that more attention 
should be paid to bacteriology and bacterial chemistry. The section of 
Fermentation Technology and the unit of Cytogenetics should develop these 
subjects. 

202. The section of Pharmacology was established in 1941. It is now under 
the Department of Organic Chemistry, where work on synthetic and r atural 
drugs forms an important line of research. A properly equipped animal bouse 
for biological assay of the nutritive value of food stu.ffs, as also of drugs, is 
desirable. On the other hand, animal experiments are of the greatest 
jjjipQrtance in the assay of vitamins, and an animal house is a necessary adjunct 
to the department of Biochemistry, It is, however, not necessary to have a 
separate animal house. 
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203. It has been proposed that the section of Pharmacology should underbake 
research in biochemical standardisation of drugs and research on their physiolo¬ 
gical action. While the staff of this Department are expected to undertake 
some research work, we think that the main function of this section should be 
fciologioal assay of drugs and of food stuffs and their constituents especially 
ritamins. The section will have to be expanded very considerabh both in 
staff and equipment if physiological research on the action of drugs and their 
standardisation is undertaken at the level commensurate with tlie standard we 
visualise for every department of the Institute. We do not reconjmend such 
an expansion especially as this is a subject which is not in keeping with the 
structure of the Institute we have kept in view. Such work can be tetter 
done in other existing institutions, more related to the medical sciences. On 
the other hand the section must be sufficiently well provided to keep pace with 
the animal testing necessitated by the work of the Biochemical and Organic 
■Chemistry Departments. 

204. If the unit of Cytogenetics and the section of Pharmacology are brought 
under the Department of Biochemistry and additional appointments are created 
of one Assistant Professor and three Research Assistants, its organisation will 
be as shown in table III. The sections of Pood Technology and Fermentation 
Technology should be named “Food and Nutrition” and “Fermentation” 
respectively. 

205. Reorganisation of the Chemistry Division ,—We recognise the Chemistry 
Division has done valuable work in several fields and has rendered useful service 
■during the war. For some years and partly as a result of dislocation of work 
brought about hy the war and many different demands from outside, the uork 
of the Chemistry departments has tended to be insufficiently intensive and 
s])reiid over too many different unrelated problems. In general, it may be 
said that the tackling of one or two main problems is sufficient and in pursuing 
them intensively many other problems ai’iso. These should be pursued and 
they then form bnuiche.s of the main investigation, hut the work still maintains 
its specific character, although very different means may be required to deal 
with tlie variou.s asfH’cts of the inve.stigation. By intensive pursuit of a parti¬ 
cular main line, the laboratory becomes known for its work and in that field 
of investigation and applications of interest to indn.sti'v arise naturally. With 
this in view find having jegfivcl to .selection of suitable senior staff'to guide 
investigations in their own main spheres of interest, wc suggest several 
■organisational changes. 

200. We j'ocormreiid the .-ippointment of a Professor of Physical Chemistry 
and we porisider he should be versed in modern chemical theory (quantum 
mechanics as a])i)ii('.d to the behaviour of organic substtmees, proteins, anti¬ 
biotics, metallic substanee.s, etc.) and td.so .should be capable .)t guiding research¬ 
es on catalysts etc lb- would supervise ali the jdiysieal chcniistrv nci-k 
of the DepaviTueiit. There should be an assistant professor who might be a 
specialist in iiigh I'ressiire reactions. 'The professor would need to bo fairly 
young, as it would be dit'ficnk to obtain a senior man with the. kind of outlook 
on modern cbcniistry wh'cli is requii'td. This would relieve the I't-ni'essra- of 
Mineral Chemistry, and lie could concentrate his re.S'.'arches on subjects of .special 
interest to tlir; devidopment of Jridia’s mineral resoar'',es. \Vc suggest that a 
superintendent professor be apjiointed from among the throe p'.ifessors of 
chemistry (orguiiic, physical, and minoi-al) and that he sliouM Iv n .spon.sible 
for the admhiistralion of the Division as a whole. The Departments of Bio- 
■chemistry and Chornical 'I’echnoiogy should, however, l;e independent!v 
administered by their professors. 

207. The object of these proposals is to establish the chemistry division in 
such a way that it can develop on rational lines and become a live centre of 
research in the several main branches of the subject. Whether this does in 
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fact occur will depend on the appointments made and the choice of a really 
suitable superintendent professor from among those appointed. We understand 
that the present professors' are approaching their time of retirement end we 
would expect, therefore, that several senior appointments will have to be made 
in the near future, making it then possible to choose the superintendent pro¬ 
fessor. 

206. The three departments of Chemistry should aim at developing the 
respective basic sciences; applications are certain to arise out of their contri¬ 
butions to pure science. The Department of Chemical Technology and 
Engineering should look after any large scale experiments which may be needed 
nntd close collaboration with the main department should be maintained. The 
Biochemical Department will also need to collaborate 'with th© other depart¬ 
ments—^particularly the Organic and Physical Chemistry Departments and the 
Department of Chemical Technology and Engineering. Tf such changes in the 
organisation are made, table III will indicate the probable structure and staff 
requirement. 

209. As we have said before, the development of the Departments depends 
largely on the senior staff who can be obtained. We recommend that no further 
major extension either in buildings or equipment should be mirle until the new 
senior appointments suggested have been fflied. When negotiations are carried 
out with the future incumbents for the senior posts, these developments should 
be discussed and the appointments should be made on the understanding that 
-certain grants will be available to them and that they will carry into effect an 
agreed programme of reorganisation. 

Metallurgy Department. 

210. This department is of vei*y recent growth. It was established at the 
Institute in 194.5-46. It is being financed almost entirely by the Central 
'Government who promised an initial Capital gi'ant of Bs. T lakh and agreed to 
supplement it with another Ids. 2.5 lakhs for general development and Ida. 0.6 

lakhs for an Electron-microscope. The tioveDunent of Mysore have also 
made a capital grant of Ids. 0..5 laklis. The first batch of students was taken 
in 1947-18. The courses provided are of S years duration and admission is 
I'cstrioted to B.Sc., Honours in Physics or Chemistry. The sanctioned staff of 
ihe department consists of on© Professor, one .\ssistaut Professor and five 
Iiectucevs, although at pu'esent there are only 4 Lecturers working in the Depart¬ 
ment. The Head of the Dep.artinent left in May 1948 after serving for a period 
of li years during which he [ilanned the buildings and the equipment. The 
building ha.s recently been completed and some of the equipment has .also been 
■received. IMoi'e money has been spent on buildings than originally estimated 
and the deficiency (Bs. 1.2 Lakhs) will have to be made good by some means. 

211. India has large su])plie.s of n.atural materials for making aluminium 
and magnesium, and it is to be expee.ted Ih.'vt light alloy.; will play an increasing 
part in the development and eeonomy of the country. The importance of these 
alloys to aoronauties needs no emphasis but the present use of steel could pro- 
lutbly be replaced by light alloy.s in several fields with great advantage. Bapid 
progress has been made in the production and fabriontion of light alloys but 
much remains to be done both in research and in the apphciition of existing 
knowledge. This is particularly true in the case of magnesium al'oys in which 
there are great potentialities. ft is siiggsted, therefore, that the Metallurgy 
Department .should give its m;\iR attention to the light alloy field. It should 
not only provide adequate training in the metallurgy of these alloys but should 
investigate the possibilities of new alloys vvdth charactcri.stics suited to India’s 
various industrial needs. Concurrently it should pursue its studies intfj 7 )roblems 
-connected with the production and fabrication, e.g, casting, forging, rolling and 
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■extrusion of new alloys. The successful pursuit of policy such as this would 
give the Institute a distinctive place in the metallurgical world in India and 
enable it to play a vital part in the development of Indian economy. 

212. The Department can provide a service not only to other departments of 
the Institute but also to the industry particularly in the neighbourhood and in 
South India generally. Industries making specialised alloys require advice on 
the choice of materials and in the standardisation of the products. The Depart¬ 
ment can give useful advice and help in these respects but should not al.ow 
itself to become overloaded. The Department can best help industries by 
helping them to help themselves. Much of the assistance industries reed 
could be provided by quite modest metallurgical laboratories belonging to the 
firms themselves. 

213. The Travanoore sands are a great economic asset and the Metallurgy 
Department in conjunction with other departments, could quite properly take 
a hand in perfecting the technique for processing and marketing of this material. 

214. It has been suggested that a lectureship be established in Mining and 
Geophysics in the Department. We do not consider that such a development 
is desirable; if a mines section were established, it would have to be on a large 
scale, and the subject is provided for elsewhere. The Department should con¬ 
solidate in the first instance by concentrating on the activities already under¬ 
taken. The Lecturer’s post sanctioned for the teaching of Electron Optics 
would appear to be more suitably placed in the Physics Department and the 
electron-microscope should be made available for use by all interested depart¬ 
ments. Its location in the Metallurgy Department should not prejudice its 
wider use in the Institute. 

Engineering 

215. Electrical Technology {Heavy Engineering ).—'Ihe Electrical Technology 
Department is one of the oldest Departments and has been functioning at the 
Institute since its inception in 1911. A section in Electrical Communication 
Engineering was added to it in 1923, but on the establishment of the Power 
Engineering Department last year, the Heavy Engineering side has been merged 
into it and the Electrical Communication Engineering Section constituted into 
a separate full fledged Department. 

216. The Electrical Technology (Heavy Engineering) Section has concerned 
itself primarily with the training of students leading to .a Certificate (now 
Diploma). During the period under review (1936—43), 163 students obtained 
the Certificate or Diploma and 4 of them continued at the Institute to qualify 
for the award of the Assoeiateship. 

217. The equipment of the Department is meagre and mostly out of date. 
We observe that the total value of equipment added during the last 12 years 
is of the order of Es. 24,000 i.e., an average of Es. 2,000 per year. It is not 
surprising, therefore, that the standard for the Diploma course is no higher than 
that of similar courses in the Universities. The Irvine Committee in 1936 
suggested that the policy of this Department should be so devised as to i)]ac6 
gradually more emphasis on research and advanced instruction so that if after 
a few years the Institute were to decide to abolish the junior classes in electrical 
technology, an easy transition could be made to more important programmes of 
work vital to India’s needs. This recommendation, has not, however, been 
put into effect nor can it be until the equipment is modernised. 

218. The staff position appear.? to have been unfortunate during the period 
under review. As many as four changes in the post of Head of the Department 
have been made during the period and in the years 1943--47, the Heavy 
Engineering Section has had to work with only 2 or 3 lecturers. 
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219. If the Institute is to develop on the lines proposed, urgent steps should 
be taken to equip and staff the Department for higher technological post-gradu¬ 
ate instruction. This will, of course, take time and meanwhile, owing 
to the heavy demand for engineers of the University Diploma standard, there- 
is no alternative bub to continue for the time being on the present lines. But 
the needs of India in her new phase of development are urgent. VVe understand, 
that the present total installed generating capacity of all kinds in the public 
Electricity Supply Stations iu India is of the order of 1.5 million kw. Power 
projects planned for commissioning by end of 1950 are expected to add 1 million 
kw capacity and those planned for execution between 1950—o.i arc expected to. 
add a further 1^ million kw capacity. Although no accurate estimate has yet 
been made, it is likely that the hydro-elec trie resources of India that can be 
developed economically are not less than 27 to 30 million kw. 

220. For this programme involving investigations and designs of power 
development and utilisation, India will need many engineers trained in the 
modern techniques of large regional hydro and turbo electric power stations and 
grids of high voltage transmission lines. Besides the many complicated tcchni- 
eal problems of sy.stems and plant designs that will have to be solved, it is 
important that engineers should be trained to make both technical and economic 
studies of the possibilities so that the rate of development and the relations with 
neighbouring power systems may be co-ordinated to provide the cheapest power 
Over large areas. 

221. We note that a scheme for the establishment -of a Power Engineering, 
Division has been formulated to meet the above needs. This has our unquali¬ 
fied support and we shall deal with it in greater detail later. The scheme 
was approved some two years ago anxl contained a provision (d Es. 2 lakhs for 
the re-equipping of the existing electrical laboratories. We find that this part 
of the scheme has not been given the high priority that it deserved. None of 
the equipment has yet been obtained and We understand that orders are only 
now being placed. Two valuable years have thus been lost. It is imperative 
that immediate action be taken to remedy the defects in equipment. 

222. There has been a great demand for engineers during the period under 
review; the students on eoinpletioii of the Diploma courses have been able to 
obtain positions at much higher salarie.s than those the Institute pays to 
Besearch Assistants. We have recommended elsewhere that the pay scales of 
teaching and research staff should be revised and. that the senior llesearoh 
Assistants should be given a scale of Rs. 250-500. We anticipate that this 
would result in u. fair number of qualified engineering students being attracted to 
a period of research at the Institute. 

223. In spite of these handicaps of equipment and research staS, the Section 
has been able to make some valuable contributions in the field cf applied 
research. As a residt of researches in connection with the production of hard 
carbon electrodes for the aluminium industry, graphite product, calcium carbide 
and carborundum, a factory has been set up in Travancore for the production of 
graphite and allied products. 

2‘24. Power Engineering Division .—The Power Engineering Division at the 
Institute is intended to provide a course of advanced theoretical and practical 
instruction for engineering graduates for a period of 2 years followed by 6 months 
practical training outside the Instit-ute. It is also expected that the members 
of the teaching .staff would engage in research work on problems affecting power 
development in India. 

225. The scheme for the establishment of this Department was formulated in 
detail by a strong Committee of experts under the Chairmanship of Prof. M. N. 
Saha, F.R.S., and a memorandum has been published in this connection. The 
Government of India has agreed to provide a capital grant of Rs. 40 lakhs for the 
Department. The Head of the Department was appointed in May 1947 and 
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considerable progress has been made. Much of the equipment has been ordered 
and the building work has also commenced, 

226. We agree in general with the nature of equipment proposed but have 
encountered some difficulty in making up our minds about the proposed genera¬ 
ting plant of 500 kw capacity. Experience in handling of large equipment is 
far better obtained from the normal facilities available in industries by students 
who have had a thorough grounding in the principles of their working. Such 
an industry, however, does not exist in India and it is unlikely to be established 
in sufficient volume to cater for the training needs of advanced students for at 
least 10 and perhaps 15 years. Enquiries we have made suggest that although 
limited facilities of this kind may be available abroad, they will not be adequate 
for the training of the number of engineers—about 30 per annum—planned to 
meet India’s needs in this field. If this is so then the case for the 500 kw 
turbo—^alternator is established and we recommend that, as it has already been 
ordered, delivery and erection be expedited to get the maximum use out of the 
plant before India’s industry can provide a comparable service. The proposal 
in the memorandum submitted to us that provision be made for two such plants 
is in our view quite unnecessary and undesirable on general grounds. 

227. The Power Engineering Division will include a high voltage laboratory 
and we consider this essential both for the teaching and the research activities 
of the Division. 

228. We are of the opinion that the staff proposals for this Department are 
over-generous and call for some measure of economy which may be ncbie\ed 
without detriment to the efficiency of work in the Department. We consider 
that for the coming five years staff as in table IV should suffice. 

229. In the departmental note submitted to the Committee it has been pro¬ 
posed that the Department should have (i) a Standards Laboratory and (ii) a 
Switchgear Testing Laboratory. Provision has been made for the former in the 
National Physical Laboratory at Delhi and w'e do not see the need for this 
duplication. As regards the switchgear laboratory, this would prove to be a 
very large and expensive undertaking, and, bearing in mind the heavy tasks 
which lie ahead of the Department during the next five years or so, we cannot 
support the proposal, even were the Institute the proper place, which we doubt, 
for setting np such a laboratory. 

230. Electrical Communication Engineering Department .—This formed u 
section of the Electrical Technology Department till 1947, when reorganisation 
took place as a result of the establishment of the Power Engineering Depart¬ 
ment fit the Institute. The Department offers facilities for a three yef.i' 
diploma course similar to that in Electrical Technology (Heavy Engineering). 
The first two years of the courses are common and bifurcation takes place only 
in the third year. Graduates in Physics and Mathematics are admitted to the 
full course and graduates in Electrical Engineering join for the third year. 

TABL.f5 IV 

POWER ENGINEERING DIVISION 


Head of tbo Department (Electrical Eiigim'rr). 

I 

Electrical 

jVlechlinieal 

1 

Hydraulics (CiviJ) 

1 

i 

i 

i 

Ilitih Voltaic Ed- 
gincerin'^ Laboratory 

1 

Power Station 

I 

t 

One Professor 

Two Assistant 

Professors 

Three Lecturers 

Three Technical 
Assistants. 

One Professor 

Two Assistant 

I’rofcsscrs 

Two Lect’urera 

Two Technical 
Assistants. 

One Professor 

Two Assistant 

Professors 

One Lecturer 

Two Technical 
Assistants. 

I 

One Assistant 

Professor 

One Lecturer. 

j 

One Senior ‘^-'’on'man 
Four Attendants, 
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231. 117 students passed the Certificate or Diploma examination during 
period 1936-48. Not a single student, however, qualified for an Associateship,; 
although it is understood that two are now ready to submit their theses. 

232. As in the case of the Electrical Technology Department, the research 
activity has been confined to the members of the staff. The subjects of investi¬ 
gations carried out during the period under review have covered the following 
fields:— (i) Ionosphere, (ii) ultra high frequency technique, (iii) electric^ 
acoustics studies. Recently work has begun on improvements in automatio 
telephones. Pulse technique and pulse modulation form an important field of 
work at present. A number of notes and articles have been published by the 
Department. 

233. Throughout the war, the entire resources of the Department in men and 
equipment were placed at the disposal of the Armed Forces and were made use 
of in cari-ying out tests and calibrations and other works of misoellaneouB 
nature; with more modern equipment the Department could no doubt have done 
much more than it did. 

234. Ill 1936 the staff of the Section consisted of one Assistant Professor 
only. The Department now has one Professor, one Assistant Professor and 
two Lecturers. There have been constant changes in the staff during the 
period under review and this has naturally affected the work of the Department. 
The present staff is adequate for teaching puiqioses and should leave them 
enough time for research. 

235. Very little new equipment has been obtained during the period under 
review. Provision has, however, been made for the improvement of this 
Department in the four year development plan financed by the Government of 
India. Out of Es. 2^05,000 provided therein for equipment, the Department 
has only .spent during 1947-48 Rs. 5,100 on certain miscellaneous items. There 
has been no activity in regard to the construction of separate louildings for the 
Department, for which Es. 2,20,000 have also been provided in the develop¬ 
ment plan. 

236. Proposals have now been in,Hde for an additional Es. 2,05,000 for 
equipment and Es. 4.70,000 for buildings, i.e., total of Es. 4,10,000 for equip¬ 
ment and Es. 6,90,000 for buildings. An examination of the plans for the 
buildings suggests that there may be considei’able room for economy here. In 
regard to equipment, it does not appear to us unreasonable to allocate about 
Es. 4 lakhs of rupees to modernise the present equipment. 

237. We understand that courses in Tele-communication Engineering have 
been established at Madras and at Poona and are likely to be provided in the near 
future in other Engineering Colleges in India also. We recommend for consi¬ 
deration that the Department should discontinue the Diploma course in Wire 
Communications as soon as the Engineering Colleges in India are in a position 
to fulfil the demand. The Department could then concentrate wholly on the 
very necessary task of training of radio and radar engineers and embark on a 
research programme in this field. In any event a serious effort should be made 
as soon as possible to provide tuition and promote research in this field, recruit¬ 
ing a large proportion of Honours B.Sc. Physics graduates for the purpose. 
An additional Assistant Professor and two lecturers will be necessary if the 
two courses are to run concurrently. 

238. We understand that the Head of the Department is in touch with the 
Military and Civil Services with a view to establishing a centre for a practical 
training in “Eadar”. We commend the scheme and if it materialises consider¬ 
able economy in overall expenditure should result. Estimates for the joint 
purpose can only be worked out when the degree of assistance both in money 
and equipment the Ministries of Defence and Communications are prepared to 
give, is known. 
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239. Aeronautical Engineering .—^The Aeronautical Engineering Department 
was started at the Institute in 1942 and the first batch of students was admitted 
in the year 1943-44 for a Diploma course of one year’s duration. In 1946-47 
the duration of the course was increased to two years to enable the students to 
cover the range of subjects required for proper study and the course now pro¬ 
vides training in the following main subjects: 

(i) Aerodynamics. 

(ii) Aircraft Structure and Design. 

It is incumbent upon the students to put in 4 months of practical training 
and this period is now being extended to 10 months. Facilities for this purpose 
have been obtained at the Hindustan Aircraft Ltd, situated at a distance of 
less than 10 miles from the Institute. Admission is restricted to graduates in 
Mechanical and Electrical Engineering and to holders of the Diploma in 
Eleetiical Technology from the Institute. 

240. The Department’s chief function is teaching. Experimental work in 
wind tunnels other than instructional has also been carried out but a great 
handicap in the way of research and experimental work has been the lack of 
adequate staff. The Department worked with only one Assistant Professor 
and one part-time Lecturer in 1943-44 and was most unfortunate in losing th© 
services of Dr. V. M. Ghatage, the Assistant Professor in 1947. At present 
the staff consists of one Professor and two Lecturers. The number of students 
trained by the Department so far is as follows: 


1944 . . . . 13 

1945 14 

1946 18 

1947 — 

1948 4 


241. Aeronautics is bound to play a large part in the future of India. It 
lies at the heart of the defence problem and tbe rapid growth in a comparatively 
few years of civil aviation in India is a sure indication of what is to come. 
India is a country where the climatic conditions are very favourable to flying 
and wliere the distances between large towns confer a decisive advantage on 
air travel over all other forms of transport. The helicopter with its ability to 
take off and land from small confined places, can also play its part in the 
knitting together of village communities. The air is a new dimension for India 
and it is against this estimatemf the future that the function of the Institurion 
in Aeronautical Engineering must be judged. 

242. It is inconceivable that the aspirations of India should be circumscribed 
by a dependency on foreign aircraft either for defence or civil aviation. For some 
years to come it is inevitable that this should be so but it should not continue 
longer than is necessary. The first objective should be the establishment in 
India of a design industry in aircraft engines and accessories. Fortunately 
there exist in the Hindustan Aircraft Limited an industrial concern now rip© 
for aircraft design. Its skill in repair, maintenance and conversion, its work¬ 
shop e.quipment, and the high degree of mechanical skill of its workers, should 
enable it, with suitable technical reinforcement, to move forward to the design 
stage with every prospect of success. 

243. The design and manufacture of aero engines is complicated by the 
emergence of the gas turbine, although the piston engine may be expected to 
continue in use for comparatively low speeds for some years to come. It would 
probably be unsound for India to attempt at this stage in the history of aero 
engine development to design her own piston engines. It would be better to 
buy such engines from abroad or manufacture them under licence. But the 
gas turbine is in a different category. Combined with jet propulsion it is by 
far the most suitable engine for high speed aircraft. It is in its infancy and 
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ultbough much has been done there is a vast field here for new knowledge and 
new conceptions in design. This is the field in which India should place her 
main scientific and design effort for aero engines. 

244, There remains the need to provide for the design and manufacture of 
instruments and other kinds of equipment including radio and radar. 
This is of vital importance for safety in civil aviation and for accuracy in meeting 
the objective requirements of military aircraft. The procedure here should be 
in the direction of manufaetnriiig under licence of the best existing designs, 
leading in time to the design in India, of such equipment as is necessary for 
Indian requirements, 

24.0. It is obvious that an industrial effort of this eliaracter and magnitude- 
must be sustained by high-class scientific and technical personnel and it is in 
the provision of adequate facilities for teaching and training in all branches- 
of aeronatuties that the Institute sliould concentrate at this stage. At present 
the Aeronautical Engineering Department is the only place in India where an 
attempt is being made to provide such techuologiciil training. But it suffers 
from the weakness that there is no graduate University teaching in this subject 
in India. The Institute, therefore, has no alternative but to provide what is- 
virtually under-graduate training and it cannot be expected to make much head¬ 
way in the higher branches ot the sulqect until some of the Universities provide- 
the preliminary teaching. 

246. The field of Aeronautics is a wide one and althougli tlie Department 
of Aeronautical Engineering may be expected to (;over both aerodynamics and 
structures it must turn to the Internal Combustion Engineering Department to 
provide courses for its students on aero engines. Similarly the Metallurgy 
Department should a.ssist in their own field and the Electrical Communication 
Engineering Department should provide a course of instruction in radio and 
radar. But all students cannot lie trained in all brandies of Aeronautics and 
alternative courses should be open to them in the later period of their training, 
according to their desire to fit themselves for industry, civil aviation or the 
Eoyal Indian Air Force. For tliese coniprehonsivc ac-fcivities the Aeronautical 
Engineering Department should be tlie parent and co-ordinating body. 

247. Aeronautics requires large horse powers and its experimental equipment 
is necessarily expensive. It also takes considerable, time to provide. It is, 
therefore, vital to plan well ahead in. say, five year periods. The aim for the 
first five years should be to organise and raise tlie teaching and training of 
aeronautics at Bangalore to such a level as to yirovide high quality staff for 
industry, civil aviation and the Royal Indian Air Force. 

24P. In parallel with the provision of suitable equipment at the .Institute, 
aero (ivnamic and structural and metallurgical equipment should also be pro¬ 
vided in the industry of such a character as is nece.ssarv for designers and 
technical staff to earry out their d:iy to day task. This iudustrial equijunent 
should be complementary to that of the Inatitnte and the closest working 
arrangement established between the two parties. This is for the good of both. 
It provides students with practical training and it enables the industry to get 
wind tunned data and to obtain assistance in such prolilems as the stabilitv and 
control of aircraft, which often require detailed niatliemntical and experimental 
investigatioTi. 

249. One c;iTinot at this stage, sfieak -realistically of aeronautioal research in 
India. I’liert, is ample knowledge on which India can draw. The important 
thing foi' the next few years is to learn how to apply it. One can anticipate, 
however, that, n.s the equipment is built up and people become trained and 
aware of the knowledge that has been accumulated for many vears in (-ither 
countries, research which is so necessary for healthy teaching will be developed. 
But the Department cannot and should not attempt to provide a comprehen.sive 
research service which aeronautics will require in the vears to come. This is a 
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great and expensive undertaking requiring equipment of very large power andt 
should be undertaken in a separate establishment devoted entirely to research 
and development of aeronautical sciences. In the meantime, the Department 
must give what service it can. 

250. The Department ha.s almost completely exhausted the provision of 
Es. 2 lakhs on equipment which was sanctioned by the Central Government 
when the scheme was initiated. The expenditure incurred up-to-date on buildings 
is of the order of Ks. 40,000. This has been met from Es. 1 lakh set opart 
by the Institute from its own funds. A further provision of Es. 1 lakh 
for capital expenditure to be spent during the current year has been made in 
the four-year Development plan. The Department has, however, considered 
it necessary to revise their estimate and has drawn up a Four Year Development, 
plan for its expansion with a two-fold object;— 

(i) Improve teaching and research facilities. 

(ii) Eendering specific aid to industry. 

251. The following proposals have been made with regard to the provi.sioni 
for capital expenditure:— 

A. EDUCATIONAL 




Ks. 

Rs. 

(i) Open Jet Tunnel 


4,00,000 


(ii) Spinning Tunnel 


30,000 


(iii) High Speed Tunnel . 


13,000 


(iv) De-ioing Tunnel 


13,000 


(v) Water Tanks and Tunnel . 


40,000 


(Vi) Ditching Tank . 


15,000 


(vii) Dropping Tower 


75,000 


(viii) Hangar . . . . 


60,000 


(ix) Structures Laboratory 


1,30,000 


(x) Offices and Workshop 


50,000 


(xi) Transport 


15,000 


(xii) Store .... 


20,000 

8,63,000 

B. 

INDUSTEIAL 



(xiii) Seaplane tank . 


8,00,000 


(xiv) Decompression Chamber 


1,00,000 


(xv) Cathedral 


10,00,000 

19,00,000 

(xvi) Flying Experiments , 



20,000 


Total 


27,83,000 


252. We are of the view that the industrial part of this programme should 
best be left to be developed in. the industry itself, whereas the Department should 
be ytrengthened both in equipment and men to undertake the educational iiro- 
gruinme. The Department .should concentrate on providing high-class training 
and the re.search that goes with it. 

2;')B. As regards the; items of equipment proposed, the tunnels , should be 
primardy designed for teaching and should be kept to a small si/.e. In erdar, 
however, to perform a service to the industry the petrol engine in ihe present 
itunnel should be replaced by an electric motor and the balance ecpiipmout im¬ 
proved. It will pay better to spend money in bringing this tunnel uptodate 
than to incur greater expenditure on the proposed open jet tunnel whicli should 
be .abandoned. The small high speed tunnel should be designed with a view 
to reaching supersonic speeds at a later date operating on the internuttent 
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prinoipk. The spinning tunnel can be used to great purposes Loth for teaching 
and in performing a service to industry. It should be designed accordingly and 
both the high speed and the spinning tunnels should be proceeded with on high 
priority. The water tunnel cai^ be a very useful means of demonstrating fluid 
flow at high Eeynold’s numbers and provision should be made for a modest 
tunnel for this purpose. The De-icing tunnel, ditching tank and dropping tower 
are unnecessary. Similarly the suggestion to provide a seaplane tank in the 
mdufitrial programme is also in our view unnecessary. These reductions should 
result in a. savings of about Es. 5,00,000 in the educational programme, but 
as against this, expenditure would be incurred on the provision 'Of electric drive 
for the present wind tunnel. A part of the savings might be reasonably devoted 
to the provision of a number of smaller inexpensive tunnels for teaching and 
demonstration. We, therefore, consider that a provision of Es. 6 lakhs on capital 
expenditure should be suffi.cient to improve the facilities in the Department. 
As regards the teaching staff we recommend the appointment of an additional 
Assistant Professor only at this st-age. 

254. Internal Gomhustion Engineering .—This department is of very recent 
growth; the first batch of students having been admitted only in 1947-48 Session. 
At the instance of the Mysore Government, who gave to the Institute an initial 
capital grant of Es. 1 lakh, the Institute decided to establish a section of Applied 
Mechanics and Automobile Engineering which was later developed into a full 
Depart.ment of Internal Combustion Engineering. For this purpose adequate 
provision (Es, 2-2 lakhs for building and Es. 1 lakh additional for equipment) 
was made in the four year development plan of the Institute financed by the 
Gov(,rnment of India. 

255. The Head of the Department was appointed in July 1915 and no other 
person was appointed on the teaching staff of the department before December 
1946. The present teaching staff consists of one Professor and one Assistant 
Professor only. There are, however, two posts of Lecturers vacant. 

256. The building for the department is nearing completion and is expected 
ti'/ take a few mouths more. More money has been spent on the buildings than 
was originally estimated with the result that the amount left (Es. 92,000) 
from the promised grants by the Central Government and the Government of 
Mysore is not adequate to equip the laboratories. However, some of the equip¬ 
ment has been obtained and the training of a few students (8 in ’lumber) is 
proceeding in the Department. 

257. A. few original investigations have been undertaken during the short- 
time, that the Department has been in existence and with adequate equipment 
and proper encouragement, the Department should be able to produce the right 
type of men. 

258. The use of power .ind the provision of power plants is a matter of fun¬ 
damental importance in the development of India, and sooner or later a design 
iudu-^try in engines of all kinds is bound to emerge. The need for highly trained 
scientific and technical staff in this field may be expected to grow rapidly and 
teaching and training therefore should be the primary function of the Internal 
Combustion Engineering Department at this stage. The department .should 
receive graduates of such quality as to enable the training to produce scientific 
and technical staff of the calibre the industry will require and the course of 
studies should be drawn up with this end in view. In research it could profitably 
devote its energies to particular problems of engine design most suited to Indian 
needs at the present time. Small engines for village use, say up to 50 H.P. 
suitable for use with different kind.s of fuels may he suggested as a problem. 

259. Gas turbines will become of increased importance as power plants for 
all_ purposes, and in all countries there is a need for a large scientific effort in 
this field. The deportment should acquire an Aero gas turbine for running on 
the teat bench for instructional purposes and a start should be made, however 
jundest, on the scientific and engineering problems in this field. 
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260. We support the proposal to locate a Testing Laboratory for Engines ins, 
this Department at this stage of its development. Such work is not ^ omy 
valuable in itself but can confer much benefit on students. Later if the Central 
Government should decide to provide for testing elsewhere the equipment will, 
be found useful for novel or special types of engmes which the Department, as 
it grows up, might be expected to experiment on. Close collaboration between, 
the internal Combustion Engineering Department and the Metallurgy and 
Chemistry Departments is necessary for the advanced work in _ internal 
combustion engines and in the development of fuels for use therein in India. 
The Department in its teaching courses should also give service to the Aeronau¬ 
tical Engineering Department. 

261. We consider that the sanctioned staff for the Department, namely, one 
Professor, one Assistant Professor and 2 Lecturers, should be sufficient to meet 
the present requirements, although further staff will undoubtedly be ueoes- 
sary when the Department gets into its full stride. The original provision or 
Hs. 2 lakhs for equipment is considered to be adequate, but money wil! have te 
be provided to cover the excess expenditure of Rs. 1:2 lakhs already incurred 
on buildings. 

262. WorA,s/iop.—-The Central Workshop has been rendering services to the 
various departments of the Institute in two ways; 

(i) Making special apparatus and carrying out repairs to equipment. 

(ii) Training students in. workshop practice. 

It is managed by a Superintendent of the grade of a Lecturer but the admiuis- 
tration is in the hands of the Director. It is proposed to make the Professor 
of Mechanical Engineering responsible for its administration when he is- 
appointed. The Workshop wil! then become a part of the Power Engineering 
Department. We consider that this is the right course to take. 

263. The equipment in the Workshop is largely out of date and inadequate 
for the services it is expected to render. During the period 1986-48, the total 
capital expenditure incurred was ludicrously small—about Rs. 1,8(XJ. We 
understand, however, that recently the Institute has taken over some equip¬ 
ment obtained by the Government of India from the U.S.A., but unfortunately, 
on account of the non-aval’ability of 50 cycle electrical power supply, the 
machines cannot be put into operation before the end of 1949. The Superin¬ 
tendent of the Workshop has emphasised the need for immediate re-equipment 
of the machine shop and has estimated the cost at Rs. 1,16,000. We agree 
that this is urgently necessary. 

264. A detailed scheme for the establishment of an additional Central Pro¬ 
duction Workshop has been formulated by the Institute. We are of the opinion 
that if the present equipment is modernised and an instrument section added 
to meet the instrumental needs of the Institute (see also para, 68) the Central 
Workshop f-acilities should meet a’l reasonable requirements. 

Library 

265. During the period under review, the Library has been under the- 
charge of Mr. K. Amrit Row from 1936 to 1940 and under Dr. G. T. Kale there¬ 
after. The Library added 3902 books and 232 new titles of periodicals. During 
the war, it was necessary to stop 212 periodicals and attempts are now being 
made to complete the sets. A microfilm and a photostat apparatus have been 
installed. Both the number of loans and the readers have increased four-fold 
during the last 12 years and in addition, the Library has given a translation and 
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-copying seryice to outside bodies in the country. In 1947, a Committee 
■ examined the working of the Library and recommended considerable additions 
4io the staff and finance of the Library. 

266. We understand that the collection, particularly in regard to journals is 
-one of the best in India and we have found it to be very good in this respect. 
We consider, however, that the books stofik requires considerable augmenta¬ 
tion, narticularly in regard to advanced treatises. In the past, the Library 
has served three main departments. With the institution of new departments,; 
therefore, it is necessary that special additions of books and periodica's in 
those subjects be made in addition to the annual acquisitions. With the 
growth of the Institute departmental sub-libraries axe being established and we 
■strongly recommend that great attention be paid to their proper co-ordination 
with the Centra] Library in the matter of duplication of books, loans, staffing,; 
and cataloguing. 

267. A Library, well equipped as that of the Institute, is capable of giving 
a service many times greater than the maximum ctemand of students and staff 
and its resources could be exploited to a much greater degree if its services to 
outside organisations were developed. This will in no way detract from, but 
xather enhance, its value to the Institute. If this is in conformity with Govern¬ 
ment policy, it is suggested that the Library should provide the following special 
services: ■— 

(i) Provision of photostat copies of articles and ])apers'; it should he possi¬ 

ble to achieve a considerable reduction on the present cost, 

(ii) A central deposit agency for reports, theses and other documents 

which are not receiving regular publication. 

(iii) Deposit or registration of translations available either at the Institute 

or elsewhere. 

Further amplifications of these and other services may be found in the report 
of the Eoyal Society Scientific Information Conterence to be published later 
this year, 

268. If it is accepted that the Library should give service to bodies through¬ 
out India we recommend that at least 75 per cent, of its income should come 
from a special grant from the Central Government rather than from the Institute 
hinds and that its grants for the acquisition of book.s and periodicals should be 
considerably increased. In view of the importance of efficient information and 
Library services to scientific research, we consider that the expenditure for this 
purpose has been insufficient in the past. 

269. In order to equip the Library with literature to give adcqnato service 
to the new departments and sections we recommend that for each a spc'cial non¬ 
recurring grant be made for book purchases and a recnrriug grinr for expenditure 
on regular ncquiaitions and periodicals. We have had representations that the 
space available to the Library is not adequate. The full space, designed for 
use of the Library, is quite sufBcieut, but a number of offices are tcinporarily 
housed there. We presume that tbe.se will be vacated as soon as possibh', 
thereby solving the ])roblem. We also consider that some of the sixice night 
be converted into move closely packed stack rooms which should, however, 
remain in open access. 

Burrau of hidiintrial and Statisitical Inforniativn 

270. The Bureau of Industrial and Statistical Information was started in 
1940 under the charge of Dr. T. L. Bnmf’cbar. It lias been active in providing 
iiiformation for use both by the Jnstitute and by outside bodies. We consider 
that in view of its recent establishment, the Bureau has done usefid work. 
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271. In the present stage of India’s development and noting the I'.eed for 
^applying existing knowledge, en effective information service should be one of 
the most direct ways of raising the efficiency of scientists and technicians in the 
■country. Because of its library resources, the Institute is a very suitable 
location for such Bureau. 

272. We recommend, therefore, that the activities of the Bureau be con¬ 
siderably expanded. As in the case of the Library, the extent to which a 
Bureau of the Institute may give a service to bodies throughout India must be 
« matter of Government policy, and, must be related to the Establishment of 
other information centres. The financing of its activities must also depend on 
tihis. 

273. The Bureau should perform the following functions- 

(i) The Technical staff of the Bureau should be in close contact with the 

work of all the Departments in the Institute and should assist in 
finding related technical information; it should bring new articles 
and publications to the attention of the Departments. 

(ii) Provide technical information from published literature. 

(iii) Collect and index all types of trade publications, including eutalogues, 

year-books, and directories. 

(iv) Give general training to students in the use of literature, and act as 

a training ground for people wishing to take up the profession of 
Infoimation Officers. 

274. If it is decided to exjjand the service to the whole of India, it might 
«lso; 

(i) Organise, edit and publish tm abstract bulletin covering all serious 

scientific tmd technical publications of India. This should include 
abstracts of un published papers lodged in the Library, and noti¬ 
fication of translations avail.able. 

(ii) Compile guides and indices to research activities of scientists in India, 

so as to be able to give information as to where and by whom a 
particular ty])e of work is being Ciun-ied out. 

275. In general, its aim should be to satisfy a,riy enquiry for technical or 
trade infonnation and to provido; any service reasonably within its conipass. 

27G. I’or sueli services, the Burc-au 'would i-('qnire a technical staff of at least 
three or four rnembers, each covering a different field of science and technology. 
It should be uii<ler the (tontrol of a scicnitist or <m engineer and it should work 
in close liaison witli the Library, but following European practice we do not 
advice that the Bnr(?au should be controlled by a professional librarian. The 
Library aii 1 lliireaii, however, may, with advantage, come, under the same htad. 

277. The Bm-eau should also be responsible for the publication of a Bulletin, 
described in the ne.xt paragraph. 


Journal of the Inatitut'} 

278. We have examined back numbers of the .Journal of the Institute and 
find that it was published irregularly and has contained much inatcu'ial which 
is in the nature of a progress report. 

279. It has become widely recognised that the amount of scientific literature 
at present published is inordinately large and we hesitate to make any 
recommendations which would increase its volume. In any case we would 
■strongly depreciate any publication of original work 'unless it is made on a high 
scientific level and we consider that such publication is properly the function 
■of scientific societies rather than of bodies like the Institute. 
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280. On the other hand, there is a great need to make the work of the Insti¬ 
tute known to industrialists and to general scientific readers in India. Further- 
it ha« been suggested to us and We’ agree, that more publicity should be given 
to the work of the Institute. ^Ve recommend, therefore, that it should form 
part of the function of the Information Bureau to publish a regular, simply 
written, and readable bulletin, reviewing recent advances in science of particular 
interest to science and industry in India and giving information on the 
work progressing at the Institute. Such a publication would, we believe, be a. 
benefit both to industry and to the Institute. 


Economics and Social Sciences 

281. The Section of Economics and Social Sciences was set up at the Insti¬ 
tute in 1947 under Dr. N. S. N. Sastry, who was appointed Assistant Professor, 
Social Sciences (with special reference to Industrial Psychology). Since that 
time, the department has organised lectures in industrial psychology for all 
diploma students. Attendance for research students is voluntary. The exist¬ 
ing Bureau of Industrial and Statistical Information was also attached to this 
Section. 

282. The Department has received a capital grant of 11s. 71,000 of which 
Rs. 21,000 have been allotted for reference books and Rs. 50,0(X) for building; 
books and minor equipment to the value of Rs. 21,000 have been ordered. 
Building has not yet commenced and we understand that it is proposed to apply 
for a supplementary grant making possible the erection of a somewhat larger 
building than we originally contemplated. A recurring grant of Rs. 40,000 was 
made and this will be required to meet the salaries and workiitg expenses of the 
present sanctioned staff which is—two Assistant Professors, two Research 
Assistants, one Statistical Assistant aud Division II staff. 'Vo have not been 
able to make an estimate of the capital cost of putting our recommendations, 
into effect, but they will be small in comparison with the cost of the extensions 
already made. 

283. As we have already stated, this department, by giving students a back¬ 
ground of economics, and teaching them something of the handling of men, 
should give a valuable service to those who will later enter industry and take up 
executive posts. We do not think however, that the activities of the section 
should extend beyond this or that the subjects of industrial psychology and 
economics should be studied for their own sake at the Institute and we do not 
consider that any addition to the present sanctioned staff is required. 

284. We have considered the plans for a new building for the Section and we 
agree that it should be housed in permanent offices of its own but do not agree that; 
a new building is required. We understand that new accommodation is con¬ 
templated for the Physics Department and when this is completed the 
space at present occupied by the Physics Department will become x acant. We 
recommend that part of this space be permanently alloted to the Section of 
Economics and Social Sciences and that use should be made of lecture rooms 
in other departments. We understand that it was proposed to include .a large 
auditorium in the projected building and we have already recommended that 
such an auditorium be built for general use. We, therefore, recommend that 
the money sanctioned for the Social Sciences building should be used as a 
contribution for this purpose. 

286. We also recommend that the Bureau of Industrial and Statistical 
Information be separated from the Section of Economics and Social Sciences 
and that it should become part of the Library organisation as described in 
ptura. 276. 



SEOISION IV.'^KKAKOlAIi BXVIXW 

Recurring Receipts and ExpendiUire 

286. An examination of the statement for receipts and expenditure during 
the period 1936-48 shows that there has been a considerable increase particularly 
dming the last four years. Except for the year 1945-46 and 1947-48 during which 
there were deficits of Rs. 82,600 and Rs. 1,26.000 respectively, the Institute has 
had savings throughout the period, the highest being Rs. 70,000 during 1946-47, 
The budget estimates for 1948-49, however, anticipate a deficit of Es. 1,12,000, 

287. Budget 1948-49.—In analysing the budget figures for 1948-49 we have, 
for convenience, separated (i) the assured from the ad hoc receipts and (ii) the 
administration and central costs from the cost of running the departments. 

288. Assured Receipts and Administration Expenditure. —-The total antici¬ 
pated assured receipts amount to Es. 5,43,000. The expenditure on administra¬ 
tion and central services is estimated at Rs. 5,11,000, thus leaving a balance of 
Es. 32,000 only. The Institute has set apart Rs. 20,000 from this amount to 
meet non-recurring charges and an estimated sum of Rs. 12,000 therefor® 
remains for expenditure by the Institute on the recurring expenses of th® 
various departments. It is clear that the assured income of the Institute is 
only barely sufficient to meet the charges on administration and central 
services. 

289. Ad Hoc Receipts and Departmental Costs. —As regards ad hoc receipts, 
that is, the receipts from non-statutory grants by the Central (iovernment, the 
Provincial Governments and the States, these are estimated at Rs. 10,60,000. 
The departmental expenditure including the dearness allowance is expech^d to 
be about Rs. 11,34,000. The excess of expenditure over receipts in this con- 
nection is, therefore, estimated to be Rs. 74,000. In addition the expenditure 
on the Quinquennial Reviewing Committee is estimated at Rs 50,000. 

290. Gross Deficit. —^The gross deficit on both normal and ad hoc grants is, 
therefore, estimated at Rs. 1,12,000. The detailed figures are given in Annexe I. 

291. The Finances of the Institute during the past three years. —Annexe II 
and Annexe HI show what has been happening to the Institute financially 
during the past three years based on the average annual figures for that period. 
Annexe II deals with the normal annual recurring receipts and payments, 
excluding the expansion schemes, whilst Annexe 111 deals wdth the annual 
recurring receipts and expenditure in connection with these schemes. 

292. From Annexe II it will be seen that the receipts of the Institute were 
short of payments by Rs. 34,895. There was also a deficit of Rs. 22,798 on 
account of payment of dearness allowances thus giving a total deficit under 
this head of Rs. 57,693. It is clear to us that the statutory grant of Es. 
1,50,000 given by the Government of India requires, therefore, to be sub¬ 
stantially increased. Further so long as the dearness allowance is continued, 
the Central Government might consider bearing the entire cost thereof, as is 
being done at present in the case of the new departments under the expansion 
schemes. 

293. In connection with the recurring expenditure relating to the expansion 
schemes, as shown in Annexe HI, there was an excess of payments over receipts 
to the extent of Es, 45.888 which was advanced by the Institute from its funds. 
We understand that the Institute has applied to the Government for the re- 
coupment of an amount to cover the deficit. 

294. Effect of Recommendations on the Finances of the Institute. —Our 
main recommendations involving additional recurring expenditure and thefr 
annual cost are shown in Annexe IV. The increase in expenditure, when the 
schemes are in fuR swing is estimated at Bs. 8,40,000. It is clear that the 
assured Income of the Institute is only barely sufficient to meet the charges ®b 
administration and central services. 



295. Annexe V shows, the Q«fira)l finaneiaL pbsitkwi. of ^tJie Institvite in the 
light of our recommendations. The. total recuiTing expenditure for all the 
Institute’s activities is estimated at Es. 25,81,'06().'The figure is based on the 
average cost of salaries and'allowances of staff recommended and suitable pro¬ 
vision for working expenses in relation to the number of statf and students in 
each department. We feel that this sum is quite reasonable in relation to the 
activities of such an Institute as the Indian Institute pf Science. 

296. The total receipts pf the Institute are estimated at Es. 16,69,000. This 
includes the grants promised by the Government of India and M 3 'sore for the 
expansion schemes already undertaken. There wotild thus be an excess of 
Es. 9,12,000 of expenditure over receipts,. 

297. Proposed Means of Balancing Budget,—The main sources of the Insti¬ 
tute’s income which is derived from properties, interest on inyestuients, fees 
under By-law 50, and tuition fees are limited and no substantial increase can 
be expected from these sources. There may be a possibility of economising 
on the cost of the general administration and we recommend that this matter 
be explored by an Economy Committee set up by the Finance (Committee. 

298. In view of our recommendations as to the character of the Institute 
and the place it would assume in the general organisation in India, the Govern¬ 
ments of IMadras, Bombay and Mysore and others in the South might be invited 
to increase their recurring grants to the Institute. Steps might also be taken 
to interest other provincial governments in the work of the Institute so as to 
obtain suitable grants. Incidentally, it is noted that the Governments of 
Hyderabad and Travancore have not paid tlie promised recurring grants of 
Es. 17,000 and Es. 5,000 resi>eotively during 194'7-48. 

299. It may be considered proper that the net excess of expenditure over 
receipts after exhausting the possibilities above should be met by the Central 
.Government, We have already referred to the continuance of the ad hoc re- 
(. urring grants made by the Government of India in connection with the 
expansion schemes and we recommend that this amount, together with the 
anticipated additional expenditure as a result of our recommendations, should 
be merged with the statutory grant, into one block grant of a suitable amount 
tc be given to the Institute. According to our estimates the total amount of 
such a grant would be about Es. 20,00,000 per .annum, not including any pro¬ 
vision which may be made for depreciation. 


Non-recurring Receipts and Expenditure. 

800. There has been a marked increase under this head from 1946-47. This 
has been due to the expansion schemes already referred to above. There was 
an apparent deficit of Es. 4,59,1(X) in 1947-48 due to the difference in the 
financial years of the Institute and the Government of India, viz., from July 
to June and from April to March respectively. This apparent deficit is 
approximately the expenditure incurred by the Institute during the months 
April to June 1948 for which grants were not received from the Government of 
India before the close of the fin.ancial year of the Institute. This naturally 
results in a strain on the cash balance of the Institute and we recommend that 
the Central Government give advance grants for capital expenditure in suitable 
instalments subject to adjustment against audited expenditure every half year. 
(See also paragraph 806, where we have recommended a change in the nceoimt- 
ingyear.) 

801. Depreciation Fund.- —Under By-Law 37^ the Council makes annual 
allotments to the Depreciation Fund to be drawn upon for extraordinary repairs 
and renewals. Formerly Es, 12,000 pOr annum was credited to the fund but 
this has been raised to Es. 27,000 since 1945-46. 
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302. Calculating on the straight line'Nmethbd, the annual depreciation would 
he as follows: 


Ba. 

(i) Building at 1% on total outlay. 39,140 

(ii) Main equipmont at 10% of total coat . • . 1,66,000 


Total 2,36,140 


3C©. The present arbitrary provision for the idepreciation fund is thus -quite 
inadequate. If the fund is to be, continued, we recojnrnend t^qjt the, question 
be examined fully by the Audit Ojfficer, Director of Audit. Defence Services, 
New Delhi, with a view to fixing suitable rates for each class or group of assets 
and placing the depreciation fund on a sound financial basis. The position of 
the fund should be reviewed by the Audit Officer every year in a Financial 
Keview as proposed later. The extra provision for depreciation would involve 
recurring expenditure in addition to that shown in Annexe V. 

304. Annual Audit Report and Financial Review. —We recommend that the 

Audit Officer should prepare a brief financial review in addition to the Annual 
Audit Beport on the . working of the Institute and- 'suhmit-it through the Insti¬ 
tute to the Government of India for information and such action as mqy be 
recessary. ' ' 

Accounting. 

305. Capital and Revenue Expenditure. —At present, expenditure is classi¬ 
fied as recurring and non-recurring (including Capital Works). Following the 
accepted principle in Government accounts,'We consider that capital expendi¬ 
ture should be accounted for separately from, revenue expenditure,:, recurring 
and nori-re‘currmg. 

306. Atocounting Year. —Accouhts'are prepqrt^ liy the Insfitute on the basis 
of the financial’year from 1st July to the,follovdng 30th June. As the financial 
year of thp Government of India extends from 1st April to the following 31st 
■March, one set of accounts is prepared for the period ending March and a second 
set for the period from 1st April to 30th June., Due to the time lag in sanctions 
for grants relating to expenditure incurred during the months April to June, 
the Institute has to draw on its own funds during this period and is able to 
recoup the anjount only after the close of its own financial year. This pro¬ 
cedure gives a false picture of the cash balances of the Institute on 30th June 
every year and strains the finances of the Institute. To remedy this we 
recommend that the Institute should adopt the financial year from April to 
Mai'ch for its estimates and accounts as in the case of the Council of Scientific 
and Industrial Eesearch, irrespective of its academic year. 

307. Hostel and Mess. —The Hostel has been running at a loss, the deficit 
being Ks. 11,400 in 1946-47 and Bs. 12,400 in 1947-48. We sympathise with 
the students’ representations regarding the recent increase in hostel fees, and 
do not recommend any further increase. We suggest, however, that a 
representative ad hoc committee might be appointed to enquire into and report 
on the question of hostel management, with a view to ensuring economy and 
efficient working. 



ANNEXURE 1 

RBOmtltlKO BECSIIPTS AND EXPKNDITUBE AS PER BUDGET ESTIMATES POB 1948-49. 


Receipts {assured). Expenditure {Administration and Central 

Services), 



Bs. 


Bs. 

Income from Properties . • 

2,92,000 

1. Administration . 

1,0O,OO(> 

Statutory grant from Government 
of India . . . 

1,60,000 

2. Works and Haintenance' , 

3. Library .... 

o 

11 

Dearness Allowance Grant (60 per 
cent, of Bs. 20,000) 

10,000 

4. Central Workshop 

6. Hostel and Gymkhana . 

32,000 

28,000 

Other Receipts 

91,000 

6. Insurance and Retiring allow¬ 

ance .... 

7. Dearness Allowances 

8. Industrial Research financed 

by the. Institute 

: 73,000 
20,000 

[^16,000 

Totai, 

6,43,000 

Total 

6,11,000 


Excess of Receipts over Expenditure — Re, 32,000 
Ra. 20,000 out of the above are earmarked by the Institute to meet the non-reouiring charges- 
Net balance for meeting the recuiring expenditure of the various departments—Bs. .12,000. 

(B). 

Other Receipts. Other Expenditure. 



Bs. 



Bs. 

Government of India ad-hoc grants 

8,63,000 

Departments . 

* 

10,53,000 



Doamess Allowance . 

« 

81,000 

Grants from other Governments 


Quinquennial Reviewing 

Com* 


and States 

2,07,000 

mittee . . . 

• 

60,000 

Total 

10,00,000 

Total 

• 

11,84,000 


Deficit—Bs. 1,24,000. 

Overall Deficit—Bs. 1,12,000. 
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ANKEXUBE II. 


JfoBMAii Annual Hkceipts and Payments (Avebaob iob 3 Yeabs enden6[^ 30th 

JcNE 1948.) 


(A) 

ReeeiptB, 


Income from Bombay Properties and interest on investments from Board of 
iVfana^ement *■•••• •■•■• 

Interest on investments .•«•••••• 

Miscellaneous Beceipts . ..«•••••• 

■Grants—Government of India . . . 4 . . • • . 

Grants—Government of Mysore 4 4 • # • • * . 

Grants—Government of Hyderabad 

Grants.—Government of Madras •••••*•« 
Grants—Government of Central Provinces • 4 • • • . 

Grants—Government of Bombay .•#••••• 
Grants—Government of Travancore 44444444 
Grants—Government of Sind.. • • 4 


Bs 

2,81,711 

27,498 

1,02,837 

1,60,000 

60,000 

12,333 

7.600 

1.600 
6,000 
3,333 
2,000 


PaymBnts, 


Administration and Central Services 
Physics 44444 
Pure and Applied Chetaistry 4 
Biochemistry 4444 
Electrical Technology (E. C, Engg.) 
Industrial Besearch , . , 


Totai 


6,43,712 


Rs. 


Total 


3,79,786 

69,284 

1,07,296 

47,301 

47,386 

37,656 

6,78,607 


Excess oe eayhxntb ovxb becbifts Rs. 


34,896 


(B) 

Dearness Allowance. 
Receipts. 


Government of India 
Board of Management 


Papmentt , 

Excess oe fatuents ovxb beoxifxs 


Bs. 

31,724 

4 4 . 4 8,061 

Total . 39,786 

. 4 4 22,582 

4 R 84 4 4 22,798 

Bs. . 


OvBBALL EXCESS OF PAYMENTS OVER RECEIPTS 


67,693 
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ANNEXE. HI. 

Receipts AND Paymentb—Expansion Schemes (Avehace fok 3 Yeass ending 
30th June 1048). 

RECEIPTS. 

R;-. Rs. 


Oovernmcni of India.- ■ 

ExpaiLsion- Pure and Applied Chemistry .... 
Biocheinistry . ’ . . ’ . . . • • . 

Power Engineering’ 

High Voltage Engincoring ...... 

Elec. Coinmunieatifin Enfeineerlug 
Aoronau'tieal Eugirioering 
Wind'niiinoP 

Internal Combusticfti Engineering ' . 

Metallurgy . ' . ' . 

Eeonoinlea anti Social Sciences . . ' . 

Government of Myeore.— 

Internal Combustion Engineering ..... 
Metallurgy . . . . .' . 

Total Rs. 

PAYMENTS. 

Expansion of Pure snd .^pplieij Chopristry. 

Biochemistry Expansion. ... . . 

Power Engineering ........ 

High Voltage Engineering ....... 

Electrical Communication Engineering . ... 

Aeronautical Engineering ....... 

Wind Tunnel ......... 

Internal Combustion Engineering ..... 

Metallurgy . . . . . . . . 

Economics and Social Soiour.es ...... 

Total 


46,105 

8,802 

23,333 

17,553 

(i,667 

.50,358 

16,621 

31,147 

35,973' 

600 


15,000 

16,000 

- 30,000 

2,67,162 


Ra. Rs. 

6(i,379 . 

10,822: 

3.5,006 

20,294 

6,667 

.50,341 

1M5.1 

44,848. 

5.5,2i)T 

4,495 


3,13,000' 


EXCESS OF PAYMEN’rS OVER RECEIPTS 


46,838 
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ANNKXK IV. 


{%) RbCOMMBNDATIONS ArrEOTINO RBCURBINO EXPENDITUBE OE THE INSTITUTE. 


No. of the para. Hecommendations 


00 

206 

2.17 

68 

74, 270 
117 


Establislimont of new Department of Applied Matlieiiiatics. 

(i) Appointment of a Profoaeor of Phyainal Chemistry. 

(ii) Appointment of Superintendent Professor for the Chemistry Departments. 
Provision of advanced training and promotion of rcsearcli in '■ Radio and 
Radar 

(j) Establishment ofan Instrument .Section in the Depa merit of Mechanical 

Engineering. 

(ii) Addition of an Instrument Making Section to the Central Workshop. 
Develpment of the Information Bureau. 

(i) Revision of salary scales of Division I staff as follows : 


Post 


Existing scale of pay Revised scale of pay 


Director 

Superintendent Professor 

Professor 

Registrar 

Assistant Professor . 
Lecturer . . 

Technical Assistant . 
Research AssisUmt . 


161 

133 

136 

136 

148 


2,000 . 2,000 -100 -2,500. 

_ 1,000—.60—1,600 plus 300. 

1,000—50—1,2.60 . . . 1,000—60—1,500. 

700 60—1,000 . . 800—50—1,000. 

500--26—700 . . . 600—40—1,000. 

200—26—360—E.B.—40/2—660 300--30/2—410—30—.690—E.B. 

• 30—770—40—850. 

_ 260- 26—500. 

130—1.0—260 . . . 250 - 26--600 (Senior). 

160 -10—330 (Junior). 

(ii) PaymentofD. A. toallDivisionl Staff at povemment of Indiarates. 
The salary scales and conditions ofemploymert of Division 11 Staff to conform 
to those prevailing in the C. S. I. R. 

Fees charged to Diplomo students to be brought into line with those existing in 
other Central Qovornmont Institutions. 

Value of scliolarships and stipends tp be Re. lOO p. m. 

Provision of Travelling Followships and Research Fellosyships. 

Creation of «n Employment Bureau. 

(tt) Additional Staee Recomme.nded 


. Department 


Designation Number 


Remarks 


Physics . . . • Lecturer ■ . . . 1 

Research Assistont . . 1 

Chemistry Departments includ-["Professor ... 1 

ing Biochemistry. ; .< Assistant Professors . . 3 

L Research’Assistants . 7 ' 

Power Engineering and Elec- •Ijecturors . . . 2 

trical Technolof^. . . . , ■ 

Bleotrioal Communirntion Engi-/Assistant Professor. . 1 

neering. \ Lecturers ... 2 

Aeronautical Nngineering Assistant Professor . ‘ . 1 

Applied Mathematics . Assistant Profoseor . . 1 . 

Lecturers . . 2 

Metallurgy Research Assistants . ■ ' . 2 

("Information Oflicer (Lec- 

Information Section • < turer's- grade). 1 

• Research Assistants . ' 3 

Emplo^tnent Bureair Appointments Officer (Asst. 1 

^ofessor gTEkde). 


Reriuctims : . 
Professors , 2 

Asst. Professors' 3 


*On the basis of staff listed in the memorandum. 
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(Hi) Cost Rs- 

(o) Additional ttaff : 

Average cost os per revised scales and allowances (Division I Staff) , 1,64^986* 

Provision for Division II staff in— 

(i) Dept, of Applied Mathematics . . . . . . . 'I 

(ii) Information Section . . . . . . ■ . ^ 12,000 

(lit) Employment Bureau at Bs. 4,000 . . . . . . J 

Total . 1,66,986 


(6) RevUion o/ scales of the exieting ataff: 

Salaries Including P. F. & D. A. 



As per 
existing 
scales 

As per 
revised 
scales 

Additional 

cost 


Bs. 

Rs. 

Rs. 

Division I Staff — 

(а) Administration ...... 

(б) Teaching and Research Staff 

66,660 

7,31,749 

82.029 

10.28,332 

16,379 

2,96.683 

Division II Staff — 




(a) Administration ...... 

(b) Departmental Staff ..... 

1,41,076 

1,90,561 

2,11,091 

2,81,470 

70,016 

90,919 

Total 

. 11,29,026 

16,02,922 

4,73,896 

(c) Increase in the value of scholarships and stipends 

(d) Increase in working expenses 

. 

• 

41,000 

1,57,228 

Total of (a), (6), (c) and (d) . 

or say 

. « 

8,39,109 

8,40,000 

•Average cost as par present scales 

. 

• 

1,04,166 


Note. —The average coats for salaries hftve been worked out in accordance with the formula 
prescribed by the Government of Mysore. 


ANNEXE V, 

FlKAltOIAL POSITIOlf (kBCUBBING) IN THE LIGHT Of THE COUMITTEB’S BECOMMBNDATIONS. 

Beceipta.^ 

(A) NOKMAL 

Rs. Rs, 


(1) Income from Bombay Properties ...... 81,000 

(2) Interest on Investments transferred by the Board of Manage- 2,01,000 

ment. 

(3) Interest on Investments representing unapplied income . . 28,000 

(4) Miscellaneous Receipts ....... 74,000 

—-- 3,84.000 


(6) Government of India Statutory Grant ..... 1,60,000 

(6) Govenment of Mysore Statutory Grant ..... 60,000 

(7) Government of Madras StatutoryQrant .... 7,600 

(8) Government of Boiiibay Statutory Grant .... 6,000 

(9) Government of Central Provinces Statutory Gr&nt . . . 1,600 

(10) Government of Hyderabad Statutory Grant .... 17,000 

(11) Government of Tr&vanooro Statutory Grant .... 6,000 

-—— 2,36,000 
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(B) EXPANSION SCHEMES ALREADY UNDERTAKEN 


Oovemmtnt oj India : 

Reorganisation of Director’s Office. Revision of scales of pay— 

additional expenditure on gas, water and electricity charges, 

etc. ........... 90,000 

Pure and Applied Chemistry Department including Fermentation 

Technology .......... 1,10,000 

Biochemistry Department including Pharmacology . . . 64,000 

Power Engineering as per Power Engineering Scheme . . . 3,90,000 

High Voltage Engineering ........ 45,000 

Electrical Coiilmunioation Engineering ..... 20,000 

Aeronautical Engineering ........ 89,300 

Wind Tunnel .......... 34,800 

Internal Combustion Engineering ...... 52,500 

Metallurgy .......... 73,000 

Economics and Social Sciences ....... 40,000 

Physics Department (from 1949-60 4-year progiamme) . . . 10,000 


10,18,600 

15,000 

16,000 

30,000 

10.48.600 

16.68.600 
16,69,000 
(rounded) 


Salaries (C. S. I. R. scales) ........ 17,70,000 

Central Services (excluding salaries) ...... 2,96,000 

Working Expenses of Deportments ...... 4,20,000 

^Studentships and Scholarships ....... 96,000 



•Ooveminent of Myaore s 

Internal Combustion Engineering 
Metallurgy , , . . 


26,81,000 
















CONCLUSION 


In concluding our report wo hope that prompt action wi'l be tuheri to iiupla>' 
ment the recommendations, and we trust that our work will prove fruitful in- 
forwarding the development of the Institute as a great centre of learning and 
research in India in accordance with its founder’s desires. 

Chairman 

(Sd.) A. C. EGERTON. 


Memhem 

(Sd.) B. LOCKSPEISER, 
(Sd.) J. N, MUEHERJEE',, 
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NOTK BY DR. J. N. HUEHEBJBE 

It was originally intended that., the report woul4 he signed by the 22ud; 
September, 1948, in Bangalore. This was not possible- arid the report could 
not be considered in its final form before 1 left Bangalore, The main ideas in 
the report and recoinniendutions Were, however, discussed and agreed to before 
the Committee dispersed. 

The report was finally drawn up by my colleagues in T.ondon and sent to 
me for signature. I found myself unable to agree to some aspects of the 
report and my observations wore eomniunicated to my colleagues. While they 
have accepted some of the alterations proposed by me they have not been able 
to agree witli others and they “feel that to open eorrespoiidenee about the draft 
of tliis report at this stage would so delay the report that it will no longer be 
useful” 

I have signed the report subject to the changes mentioned below which 1 
am inclined to think my colle.agues would have agreed to, if the Committee had 
an opportunity of personal discussion. 

Page 5 pum 13. Situnmary and main recommendations .—The first sentence 
in para 13 is not consistent with our findings and recommendations as we have 
stated in para 35 that the “Institute has developed a character and tradition of 
its own’' and in para 41 that the Institute “has an established position, it has 
been a centre wliere research work has been accomplished and valuable personnel 
has been trained”. The first sentence in para 13 is likely to create prejudice and 
shoiild, therefore, bo deleted. 

Page 6, 'pura 19.—1 do not feel ha 2 .)py about the expression “Superinten¬ 
dent Professor”. 1 would prefer the designation “Head of the Division” and' 
make a diatinetion as regards emoluments only between a Professor who is the 
head of a single department and one who is the head of a 
division consisting of more than one department, by giving Rs, 300 extra to 
the latter as provided in para 119 for his more onerous administrative duties. 

Page 7, pura 2G. —The last sentence of this para “Too rapid.standards” 

should be siibstilutcd by “To obtain a balanced view it is also necessary to 
consider the problem of population”. 

Page 8, para 27.—It is desirable, to add the following seritence at the eiid' 
of the para, in order to make it' clear that the Committee coirsider that small- 
soale trials of processes developed at the Institute should be, carried but to 
provide -factual data for designing the pilot plant. “It wou’d, however, be- 
necessary to carry out. trials of processes developed at the Institute on a .^mailer 
than the pilot jjlant scale to provide factual data for designing the ’atter”. 

Page 8, lines 2 and .3 from the bottom of para 28 —The sentence “One- 
nation getting . fitted to operate ' should be deleted. 

Page 13, para .58.—The impression created by this parnis that the Review¬ 
ing Committee disapprove the plan of expansion but being confronted with the- 
situatio.i as it now exists, recommend its consolidation and in fact certain 
supplementary developments also (para 59). In that case, the. Committee 
would bo e.xpeoted to recommend changes. The report, however, definitely 
confirms the lines of expansion. This implies that the plan of expansion has 
been conceived on right lines and in the interest of the country. Pura 5& 
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■should, therefore, be recagt after the words “Technology Department” in line 
9, as follows; 

“While we generally approve of the programme of the recent expansion and 
appreciate the work of the Council and of Sir J. C. Ghosh in this direction, we 
should record that apprehension has been expressed that the rate of expansion 
has been too rapid. Difficulties have been experienced as a result of consider¬ 
able increase in the cost of buildings and equipment since the time when the 
estimates were framed and in some cases, the expenditure has already exceed- 
*ed the grants. However, the expenditures which have been made to-date are 
justified and would be wasted unless the schemes already commenced were 
fulfilled, the buildings completed, equipped and staffed, and we recommend 
that adequate funds be made available for this purpose. The first necessity 
lappears to be a consolidation of the new departments.” 

Page 27.—The title of Section III should be changed to “Eeview of the work 
of the"Institute”. This is necessary in view of the titles of sections mentioned 
in para 11. 

Page 31, line 12 nf para 188.—Work on the high pressure hiboratories is 
important and should be proceeded with. There is at present no other centre 
in India for work of this type which is undoubtedly of vita' importance to the 
country. After the words “supply of gas” in line 12, the para should read as 
'follows ; 

“However, all additional grants and further expansions, excepting the high 
pressure laboratory should, we think, be deferred until the new senior appoint¬ 
ments have been made and the overall reorganization of the departments 
■agieed. Eecommendations for reorganization will be made later.” 

Page 36, para 207.—The first and the second sentences of this para as they 
stand may be interpreted to imply that the lines of activities already underway 
'in the Chemistry Division are not rational. The first and the second sentences 
(lines 1^—5) should, therefore, read:— 

“The object of these proposals is to ensure the continuity of the develop¬ 
ment of the Chemistry Division on rational lines as a reputed centre of research 
in the several main branches of the subject. Much will depend on the 
appointments made and the choice of really suitable Professor as Head of the 
T)ivision from among those appointed.” 

Page 48, para 274.—I do not think that the Burcfiu of Industrial and Statis- 
'tica! Information of the Institute should be expanded to cover the whole of 
^ndia. There are other institutions e.g, the Council of Scientific and Industrial 
Tlesearch, the Geological iSurvey of India, the Royal Asiatic Society of Bengal, 
who ore in a position to participate in such activities. Para 274 should, there- 
fcrcj^ be deleted. 

Wie ith 7<'<el)rttarj/ 1949. 


(Sd.) J, N. MUKHERJEE. 
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APPENDIX I 


Sir Ardeshir Dalai 

Prof. P. C. Guha 

Pandit Lakshmikanta Maitra 

Dr. Mata Prasad 

Dr. Vikram A. Sarabhai 

Dr. Da) ip Singh 
Prof. V. iS.ubrahmanyan 
Sir M. Visvesvaraya 
Dr. W. I). West 


APPENDIX II. 

List of persons other than members of Court, Council and staff, 
views were received through correspondence or by memoranda. 

Sri H. C. Dasappa 

The Director of Industries, Orissa 

Dr. Gilbert J. Fowler 

Mr. N. C. Ghosh 

Mr. M. Hayath 

Dr. M. S. Krishnan 

Dr. D, It. Malhotra 

Ml'. R. D. Palmer 

Mr. G. R, Paranjpe 

Dr. B. K. Ram Prasad 

Dr. M. A. Govinda Rau 

Mr. S. G. Sastry 

Sir Dattar S.ingh 

Associations : 

Indian Institute of Science Past Students’ Association, Bombay. 

Indian Institute of Science Scholars’ Centre, Delhi. 

Indian Institute of Science Old Boys’ Association, Bangalore Centre. 


whose- 
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APOTBIX III. 

List of persons interviewed by the Committee or witL wtom informal dis¬ 
cussions were held. 

Dr S. .S.. Bhatnagar, F.B.S. 

Dr. Tara Chand 
Sri H. C. Dasappa 
Dr. Gilbert J. Fowler 
Dr. V. M. Ghatage 
Dr. .J. C. Ghosh 
Dr. S. It. Sen Gupta 
Mr. M. Hayath 
Mr. N. N. Iyengar 
Mr, L. Maxwell 
Dr. P. Nilakantan 
Dr. A. H: Pandya 
Mr. C. V. S. Eao 
Dr. S. G. Sastry 

Members of Council, Court or Finance Committee: 

Prof. H. J. Bhabha, F.B.S. 

•Sir Vitha! N. Chandavarkar 
Mr. D. H. Chandrasekhariah 
Prof. B. Choksi 
Prof. N. E. Dhar 
Pandit Lakshmikanta Maitra 
Prof. M. N. Saha, F.B.S. 

Mr. N. H. Tata 
Mrs. Piroja J. Vesugar 

Members op Staff; 

(a) Director: 

Mr. E. Y. Ganapati Iyer 

(b) Professors: 

Prof. B. C. Carter 
Prof. P. C. Guha 
Prof. B. G. Harris 
Dr.. B. S. Krishnan 
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Prof. B. Sanjiva Eao 
Prof. K. iSreenivasan 
Prof. V. Subrahmanyan 

(c) B^giatrar: 

Mr. A. G. Pai 

(d) Assistant Professors: 

Dr. N. B. Bhatt 
Dr. N. N. De 
Mr. S. K. Nandi 

Dr, N. S. N. Sastry 

(e) Lecturers. 

Mr. B. N Banerjee 

Mr. B. K. Narayana Iyengar 

Dr. B. H. Iyer 

Dr. G. T. Kale 

Dr. M. E. Aswathanarayana Kao 

(f) Research Assistants 

Mr. P. L. Jalota 

Mr. S. K. Lakshminarayana 

Dr. P. L. Narasimha Eao 

Mr. T. N. Kamachandra Eao (Schemes) 

(g) Division II Staff: 
Mr. E. N. Narayana Eao 

Mr. K. N. Shankararamiah 

Students ; 

Mr. K. Achyuthan 

Miss S. Devlalkar (Ladies’ Hostel) 

Mr. S. K. Kabi 

Mr. G. S. Kamath (Gymkhana) 

Mr. 0. C. Patel 

Mr. I. S. Patel 

Mr. P. B. Prabhu 

Mr. N. N, Narayana Eao 

Mr. 6.. Sahasrabudhe (Hostel Mess) 

Mr. H. E. Bapu Seetharam 
Mr. S. Srinivasachari 
Mr. C. K. Swaminathan 
Mr. T. K, Wadhwani 
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APPENDIX IV 
War work of the Institute. 

During the war the Institute assisted the national ©Sort by provision of 
land, buildings, and training facilities for technicians. It undertook :i nuirber 
of scientific tasks; the more important of these are listed below. 

The technical work consisted largely of testing, and man\ifacture of variou* 
products. No doubt this was of considerable value to the country. 

We consider, however, that in any future national emergency, the Institute 
could give tbe greatest service by concentrating on applied research and the 
more fundamental scientific problems. For instance, during the war at the 
Imperial College, London, the physical aspects of the behaviour of a jet of 
non-newtonion fluids was studied in parallel with the work on the chemical 
characteristics of colloids used as flame thrower fuel, carried out at the Fuel 
Research Station. 

The national service and defence value of an establishment like the Institute 
could be as high as that of similar types of establishments in England and 
America; as is well known, these made decisive contributions to the war effort. 
These considerations should give additional incentive to the Government to 
make available adequate financial grants. 

Abridged list of scientific war work 

(i) Pilot plant experiments were carried out by the Institute on processea 

for the manufacture of Potassium Bichromate, Potassium Chlo¬ 
rate, Urea, White Phosphorus from phosphatic nodules of Tri- 
chinopol and Cryolite. A plant for the manufacture of Potassium 
Chlorate was set up in the factory of Mettur Chemicals Ltd. A 
plant was also set up in the Mysore Chemical and Fertilisers Ltd., 
for large sca’e production of Potassium Permanganate. 

(ii) Pilot plant experiments were completed for the manufacture of malt 

and a plant was set up by the Mysore Government to manu¬ 
facture malt against army orders. 

(iii) Pilot plant experiments were completed at the suggestion of the 

Army Authorities for the manufacture of Vitamin D and arrange¬ 
ments have been made for the production of 3,600 lbs. of liq. cal- 
eiferolis whenever needed. 

(iv) At the request of the Supply Department, Government of India, 

2,000 lbs of p-nitrophenyl-azo-B-naphthylamine was prepared and 
supplied. 

(v) At the invitation of the Government, the preparation of modified 

(depolymerised) Shellac was taken up and a fairly large quantity 
was prepared and supplied. 

(vi) The Institute undertook Vo process glands from over two lakhs of 

animals. Considerable quantities of the active powder, conform¬ 
ing to International Standard, were supplied both to'the Govern¬ 
ment and to the co-operating suppliers. In addition, over a 
million ampoules of pituitary extract required by the Oovemmant 
were prepared and sni^Iied. 
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(vii) A substantial quantity of junket rennet powder required by the 
trovemment was prepared and supplied. 

(viii) Large quantities of carbon composition resisters and vitreous 
enamelled resistors required by the R.A.F. were manufactured 
and supplied. 

(i.\) A scheme of repairs, tests and calibration of electrical and radio 
instruments and equipments as weU as construction and repairs 
of mechanical appliances w.ns undertaken for the E.A.F. and 
other fighting services by the Institute. 

(x) All the insulators that were purchased by the Supply Department, 
Madras Circle were tested by the Institute. 



Admission OF SruDBNTfi TO the iNSTiptwE 


67 



946.47 










ibad Kashmir Madras Mysore N.W.F.P. Punjafc Sind Travan- U. P. Bajputana U.S. A. 






























